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ABS TRACT
Objective: The gluteal region is usually the preferred site for intramuscular injections.
However, reported complications include pain, abscess formation, hematoma
formation and peripheral nerve injury, most frequently sciatic nerve injury. Here, we
aimed to analyze the demographical, clinical and electrophysiological features of
patients with sciatic nerve injury following gluteal intramuscular injections and to
summarize the legal procedure in Turkey.  
Methods: We retrospectively investigated the clinical and electrophysiological
features of 33 patients who were admitted to our electrophysiology department
between January 1995 and June 2006 with symptoms and signs of sciatic nerve
injury which appeared after intramuscular injection in the gluteal region and we
reviewed the legal procedure. 
Results: There were 16 male (48.5%) and 17 female (51.5%) patients. Age range was
between 1.5 and 81 years. The  interval between nerve injury and admission to our
laboratory ranged from 20 days to 25 years.  24 patients were admitted within 6 months
after the injury,  32, within 1 year and,  only one was admitted after 25 years. The
patients who were admitted within the first 6 months after the injury, were commonly
admitted for  diagnosis and determination of prognosis, whereas the patients in the
late periods were referred as a part of medico-legal procedure. All patients expressed
burning and shock-like pain radiating to the whole lower extremity. The other
symptoms were weakness (50%), numbness (9.1%), and paresthesia (4.5%).
Electrophysiologically, both divisions of the sciatic nerve were affected in 9 (27.2%)
and axonal involvement of the lateral division predominated in the remaining patients.
Conclusion: Injection neuropathy constitutes the major part of the sciatic nerve
injuries. Most frequent symptoms are burning pain and weakness. In any traumatic
sciatic neuropathy, the peroneal nerve seems to be involved more frequently
resulting from the more lateral and superficial location of the fibers supplying the
peroneal nerve. Axonal involvement is generally predominating in injection
neuropathies. Patients even in the late period are referred to the electrophysiology
laboratory for determination of sequela and medico-legal procedures. All medical
staff should be aware of clinical and electrophysiological findings and medicolegal
approach in this condition. (Arc hi ves of Neu ropsy chi atry 2012; 49: 208-211)
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ÖZET 
Amaç: Kas içi enjeksiyonlar için en çok tercih edilen alan gluteal bölgedir. Bununla
beraber, ağrı, abse oluşumu, hematom oluşumu ve periferik sinir hasarı, özellikle
siyatik sinir yaralanması bildirilen komplikasyonlardır. Burada, gluteal kas içi
enjeksiyonlar sonrası gelişen siyatik sinir hasarında demografik, klinik ve
elektrofizyolojik özelliklerin incelenmesi ve Türkiye’deki yasal prosedürlerin
özetlenmesi amaçlanmıştır.
Yöntem: Ocak 1995 ve Haziran 2006 arasında elektrofizyoloji bölümümüze gluteal
bölgede kas içi enjeksiyon sonrası gelişen siyatik sinir yaralanmasına dair belirti
ve bulgular ile başvuran 33 hastanın klinik ve elektrofizyolojik özelliklerini
retrospektif olarak gözden geçirdik ve yasal süreci özetledik.
Bulgular: On altı erkek (%48,5) ve 17 kadın (%51,5) hasta bulunmaktaydı. Yaş
aralığı 1,5 ile 81 şeklindeydi. Sinir yaralanması ve laboratuarımıza başvuru
arasındaki süre 20 gün ile 25 yıl arasındaydı. Başvurulardan 24’ü yaralanmadan
sonraki 6 ay içinde, 32’si 1 yıl içindeydi ve sadece biri 25 yıl sonra başvurmuştu.
Yaralanmadan sonraki 6 ay içinde hastaların tanı ve prognoz tayini için
başvurmasına karşın daha geç dönemdeki hastalar medikolegal süreç içinde
yönlendirilmişlerdi. Tüm hastalar, alt ekstremitenin tamamına yayılan yanma ve
elektrik çarpması benzeri ağrılar tanımladı. Diğer belirtiler, güçsüzlük (%50),
uyuşma (%9,1) ve paresteziler (%4,5) idi. Elektrofizyolojik olarak, dokuz hastada
siyatik sinirin her iki dalı da etkilenmişti ve hastaların geri kalanında lateral
divizyonda aksonal tutulum ön plandaydı. 
Sonuçlar: Enjeksiyon nöropatisi, siyatik sinir nöropatilerinin önemli bir kısmını
oluşturur. En sık belirtiler, yanma şeklinde ağrı ve güçsüzlüktür. Travmaya bağlı
tüm siyatik nöropatilerde, peroneal siniri besleyen liflerin daha dış kısımda ve
daha yüzeyel yerleşiminden ötürü peroneal sinirin daha sıklıkla etkilendiği
görülmektedir. Enjeksiyon nöropatilerinde genellikle aksonal tutulum hakimdir.
Geç dönemdeki hastalar, sekelin belirlenmesi ve medikolegal süreçler nedeniyle
elektrofizyoloji laboratuarına yönlendirilmektedir. Tüm tıp mensupları bu
durumdaki klinik ve elektrofizyolojik bulgular ile medikolegal yaklaşımdan
haberdar olmalıdır. (Nörop si ki yat ri Ar fli vi 2012; 49: 208-211)
Anah tar ke li me ler: Kas içi enjeksiyon, siyatik sinir yaralanması, elektromiyografi,
adli tıp, ceza hukuku, Türkiye
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Introduction

There exist various routes for drug administration in
pharmacology. In some occasions, parenteral administration is
essential and under such circumstances, intramuscular injections
are more widely used. Gluteal region is usually the preferred site for
intramuscular injections since the muscle in this region is coarse
and dense and has the advantage of better absorption. However,
complications like abscess and hematoma formation, pain, and
peripheral nerve injury may be encountered. Due to the anatomical
location, gluteal injections may injure several nerves such as the
sciatic, superior gluteal, inferior gluteal, posterior femoral
cutaneous and/or pudendal nerves (1). Nerve injuries caused by
gluteal injections are commonly associated with both mechanical
effect of syringe and type of drugs administered. Additional
predisposing factors are the thickness of the subcutaneous tissue
and depth of gluteus musculature, especially in children and elderly
patients (2). Permanent residual damage is possible which has been
reported to be between 64% and 82% of cases (3,4,5). Eker and
colleagues (6) reported 5 cases with intractable sensorial symptoms
for more than 6 months. Prognosis is mainly affected by the type
and severity of the nerve injury. 

Patients even in the late period are referred to the
electrophysiology laboratory, generally for determination of sequela
and medicolegal reasons. Therefore, all medical staff should be
aware of the clinical and electrophysiological findings and medico-
legal approach in this condition. Here, we aimed to analyze the
demographical, clinical and electrophysiological features of
patients with sciatic nerve injury following gluteal intramuscular
injections and to summarize the legal procedure in Turkey.

Methods

We retrospectively reviewed the database of the
Electrophysiology Laboratory in the Cerrahpasa School of Medicine,
Department of Neurology between January 1995 and June 2006. We
determined 33 patients who were admitted with symptoms and signs
that were  ascribed to the sciatic nerve and appeared after an
intramuscular injection in the gluteal region. According to the routine
practice at our laboratory, all patients underwent a brief history and
clinical examination by one of the three neurologists and
electrophysiological investigations were done by the same physician. 

The following data were obtained from medical records:
demographic features, neurological symptoms and signs, time to
symptom onset after the injection, mean duration of symptoms, and
electrophysiological findings. Sensory (tingling, numbness, pain,
burning) and motor symptoms were categorized as present or
absent. Findings on neurological examination regarding superficial
sensorial system were classified as normal or abnormal. Muscle
strength for knee flexion, foot dorsiflexion, and plantar flexion were
characterized as normal or abnormal. The motor strength was also
graded using the Medical Research Council (MRC) grading score
(0-5). All patients underwent a standardized protocol (7,8). 

The patients were divided into three groups according to the
following clinical and electrophysiological findings: 1) the common

peroneal nerve affected alone or affected more than the posterior
tibial nerve, 2) the posterior tibial nerve affected alone or affected
more than the common peroneal nerve, and 3) the common
peroneal and posterior tibial nerves affected equally.

Results

Demographical and clinical features: There were 16 male
(48.5%) and 17 female (51.5%) patients. The mean age was 38.6±27.3
years (age range: 1.5-81 years). There were 9 patients under the age
18, ranging from 1.5 to 13 years, and 5 of them were male. The
interval between  injury and admission to our laboratory ranged
from 20 days to 25 years.  24 patients were admitted within 6 months
after the injury,  32 within 1 year after the injury, and in only one the
injury had occurred 25 years before the admission. The patients in
the acute period were directed to our laboratory by their primary
physicians to guide the treatment while the patients in the chronic
period were directed for medico-legal reasons. 

In 20 (60.6%) patients, the left side was involved. All patients
expressed burning and shock-like pain radiating to the whole lower
extremity. The other symptoms were as follows: weakness in 50%,
numbness in 9.1%, and combined in the rest (pain and weakness in
3 patients, pain and numbness in 1 patient). Neurological
examination revealed decreased muscle strength in 63.6% of
patients and abnormal sensitivity to superficial touch in 9.1%.
Dorsiflexion of the foot was mildly affected in 36.4% of patients
(MRC grade 3-4) and in 4.5% totally (MRC grade 0-1). Plantar flexion
was involved in 4.5% (MRC grade 0-1). Combined weakness of
plantar flexion and dorsiflexion were observed in 18.2%, all of which
were mild. Sensorial signs were hypo/paresthesia in peroneal
and/or tibial sensorial distribution.  

Pain was the leading symptom (83.4%) in the acute period
whereas weakness was predominating (100%) in the chronic
period in contrast to the whole group. However, severity of clinical
findings did not differ between patients in acute and chronic
periods (p=0.614).

Electrophysiological findings: According to the nerve
conduction studies and needle EMG, sciatic nerve involvement
was total in 9 (27.2%), namely both the tibial and peroneal nerves
were  not excitable. It was partial in the rest: equal involvement
of the tibial and peroneal nerves in 24.2% (8), predominant tibial
involvement in 15.2% (5), predominant peroneal involvement in
15.2% (5), only peroneal involvement in 15.2% (5) and only tibial
involvement in 3.0% of the patients (1). The peroneal nerve in 15
and  the tibial nerve in 14 subjects were  not excitable, while the
remaining electrophysiological findings were indicating axonal
neuropathy. The needle EMG revealed signs of active
denervation in acute period. 

To make the findings more comprehensible, we categorized
them as follows: 1) the common peroneal nerve affected alone or
affected more than the posterior tibial in 30.4% 2) the posterior tibial
nerve affected alone or affected more than the common peroneal
18.2%, and 3) the common peroneal and posterior tibial nerves
affected equally 51.2%. 
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Two out of 9 patients with total axonal injury of the sciatic nerve
were above 70 years of age  and 5 aged under 13.

Discussion

The sciatic nerve is vulnerable to trauma such as fracture;
dislocations, hematomas, intramuscular injections and
complications of hip replacement surgery (9). In a literature review
(9), intramuscular injections have been reported to be the second
most common cause of sciatic nerve injury after hip arthroplasty.
The incidence of nerve injuries following intramuscular injections
has been reported to be 55% (10). However, injection injury may
account for up to 50% of sciatic nerve injuries as reported by Kline
et al (11). In sciatic neuropathy, volume and type of medication,
localization of injection or constriction from scar/abscess formation
are suggested to be responsible (12,13). For example, local diffusion
and toxicity of quinine  diclofenac sodium or metamizol may be the
causative factor (3,14,15). Children may be more exposed to injury
because of the anatomical proximity and, sciatic neuropathy is
generally more frequent below 5 years of age (16,17). Because of
the retrospective nature of our study, we could not exhibit the exact
cause of the injury: medication or localization. However, we may
suggest that pediatric and elderly patients with decreased muscle
mass are at increased risk for more severe involvement and we
agree with the literature that, when injection is given by an
authorized medical staff, the offending agent is most commonly an
analgesic, especially diclofenac sodium. 

Most frequent symptoms are burning, pain and weakness; other
possible complaints are numbness and paresthesias (10). Our
results were in concordance  with those reported in the literature,
however, it was observed that weakness was more frequently
encountered. This could be understandable since this study
included medical records of patients who were admitted  to the
department of electrophysiology that patients with weakness could
present more frequently. 

In any traumatic sciatic neuropathy, the peroneal nerve seems
to be involved more commonly probably resulting from the more
lateral and superficial location of fibers supplying the peroneal
nerve (10,18). Axonal involvement generally predominates in
sciatic neuropathies. Yuen et al. reported predominant
demyelination in 16% of patients with compressive neuropathies
(18). However, determination of conduction block is not possible
since the lesion is proximal in injection neuropathies. We
evaluated the demyelination by indirect findings such as
decreased conduction velocity beyond the decrease in CMAP
and we did not observe demyelination similar to that in the study
of Pandian et al. (10). Although sural nerve involvement is
generally suggested to be a marker for differential diagnosis
between sciatic neuropathy and L5-S1 radiculopathy, sural nerve
sparing has also been previously reported. In this case,
involvement of other muscles innervated by the same radix but by
the different nerves, and history compatible with injection
neuropathy would be differentiating features (18).

The poor outcome in the form of no recovery or partial recovery
was reported to range between 64% and 82% of cases (3,4,5). The
electrophysiological finding of total axonal loss of common

peroneal, posterior tibial, and sural nerves has been shown to be
associated with poor clinical recovery (3). However, there exists
discordance between the electrophysiological recovery and the
clinical recovery. 

Currently, there is no  specific treatment for sciatic nerve
injuries and the question of the effect or ideal timing of the surgical
intervention is still unresolved. Because of the risk of permanent
residual damage, they are the subject of medico-legal inquiries.
Therefore, as we previously mentioned, the patients in the chronic
period are generally referred for medico-legal approaches or to
predict disability and, all medical staff should be aware of the legal
procedures in Turkey.

Performing an injection is in authorization of medical staff in
Turkey similar to other developed countries. If people other than
authorized medical staff perform an injection causing injury, they
are directly accused and sued without any need for preliminary
authorization. They are generally anticipated to be sentenced. 

If the subject is an authorized physician, nurse or other medical
staff, there exist two alternatives in criminal proceedings. If the
subject is a medical staff working in an official hospital (state
hospital, university hospital or village clinic), authority in executive
position prosecutes preliminary inquiry. If medical staff is
concluded as faulty at the end of this preliminary inquiry, senior
executive officers of the city which are organized in all cities of
Turkey authorize judgment of the subject. Furthermore, additional
penalties like warning, censure, prevention of advance in degrees,
wage deflation, discharge from public employment can be applied.
Beside all these penalties, medical staff can refer to administrative
court to cancel. Council of State is the uppermost court which is
established for evaluation of  judgments of administrative courts
and is located in Ankara. 

When subject is a medical staff working independently or in the
private sector instead of working in an official hospital, there is no
requirement for preliminary inquiry or permission. In this case,
medical staff is directly subjected to be judged according to the
criminal law. The common point in the judgment of either medical
staff working in public hospital or subject working privately,
necessity of criminal and civic sanction is generally determined and
parallels by report of experts nominated by court.  Since injection is
a technical and medical issue, legal problems regarding this issue
are not possible to be solved by only judicial professionals.
Therefore, the court responsible for the judgment determines an
expert to declare opinion.  In criminal proceedings, alternative
penalties are prison sentence, working in public duty, dismissing
from profession or pecuniary fine.*  

The Council of Forensic Medicine of the Ministry of Justice
which is located in Istanbul is the major organ for declaration of
expertise opinion. Regarding claims about medical errors is the 3rd

Specialized board of forensic medicine. This board consists of 3
specialists of forensic medicine (1 chief and 2 members) and 7
additional specialist one from each of the following departments:
orthopedics and traumatology, general surgery, neurology, internal
medicine, pediatrics, pulmonary diseases, and infectious diseases.
Besides, courts may ask for the opinion of the relevant departments
of university hospitals which are under the control of the Turkish
Council of Higher Education.*** 
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Besides the criminal proceedings, victims may claim for the
restitution of their damage. In this case, victims must refer to civil
courts. Victims may demand for pecuniary and/or moral
compensation. Pecuniary compensation includes all investigation
and treatment costs due to damage (tests, hospital payments,
medical consumables, medicine, etc.), loss of income for the rest of
life resulting from the damage. Amount of compensation for moral
damage is generally decided upon a generally accepted rule which
is ‘this amount should not enrich the victim’. However, this is a legal
controversy and used to be discussed. In the year 2011, current
arrangements are in favor to enrich the victim.

Decisions of civil courts are also based on expert opinion. The
Council of Forensic Medicine is again the major organ for
declaration of expertise opinion. Besides, civil courts may also ask
for the opinion of relevant departments of university hospitals
which are inferior to the Turkish Council of Higher Education.
Although only the courts are authorized for judgment, the
decisions of these experts are very influential. 

The parties tried to have the right to appeal the verdicts of both
penal and civil trials in the higher court in Ankara. The higher court
can either reaffirm the sentence of the lower regional court, or
return the file to the court for revision, having objected to one or
more aspects of it. In case of objection, the court will have to review
the file according to the instructions of the higher court.   

Another organ in which  claims involving medical error are
evaluated is the Council of Health which is a subdivision of the
Ministry of Health. This council consists of 11 specialists from
various departments who are appointed for 1 year as well as 4
bureaucrats of the Ministry of Health. Although decisions of this
council do not have any direct restrictive effect, it may have impact
on the decision of the court. However, since this council gave
reports in a longer period and delayed legal proceedings, this rule
was sued and subverted at the Council of State.      

In case the medical application was administered by a
physician, the Turkish Medical Association might also initiate
disciplinary action against the doctor, irrespective of the doctor’s
membership in that association, and generally decides according to
the expert opinion. The possible disciplinary censures applied by the
doctors’ association include, warning, pecuniary fine, temporary
suspension of certificate  (15 days), and long-term suspension of
certificate to practice medical profession (6 months). If the offense
requiring 6 months penalty is repeated 3 times, indefinite prohibition
of working in the association’s area is possible. The health-care
worker has the right to appeal to administrative courts against these
disciplinary measures. The sentences of administrative courts are
also subject to be appealed at a higher court.  

References

1. Obach J, Aragones JM, Ruano D. The infrapiriformis foramen syndrome
resulting from intragluteal injection. J Neurol Sci 1983; 58:135-142.

2. Clark K, Williams PE Jr, Willis W, McGavran WL 3rd. Injection injury of
the sciatic nerve. Clin Neurosurg  1970; 17:111-125.

3. Maqbool W, Sheikh S, Ahmed A. Clinical, electrophysiological, and
prognostic study of postinjection sciatic nerve injury: An avoidable
cause of loss of limb in the peripheral medical service. Ann Indian Acad
Neurol 2009; 12:116-119.

4. Ahuja B, Dhamija K. Sciatic Neuropathy. Ind Pediatrics 1984; 21:797-801.
5. Pandian JD, Bose S, Mani V, Singh YP. Nerve injuries following

intramuscular injections - A clinical and electrophysiological study.
Muscle Nerve 2003; (suppl 12):105-106. 

6. Eker HE, Cok OY, Aribogan A. A treatment option for post-injection
sciatic neuropathy: transsacral block with methylprednisolone. Pain
Physician 2010; 13:451-456.

7. Kimura J. Electrodiagnosis in diseases of nerve and muscle. Principles
and practice. New York: Oxford University Press; 2006.

8. Preston DC, Shapiro B. Electromyography and Neuromuscular 
Disorders: Clinical-Electrophysiologic Correlations. Newton: Butterworth-
Heinemann; 1998.

9. Plewnia C, Wallace C, Zochodne D. Traumatic sciatic neuropathy: A
novel cause, local experience and a review of the literature. J Trauma
1999; 45:986-991.

10. Pandian JD, Bose S, Daniel V, Singh Y, Abraham AP. Nerve injuries
following intramuscular injections: a clinical and neurophysiological
study from Northwest India. J Peripher Nerv Syst 2006; 11:165-171.

11. Kline DG, Kim D, Midha R, Harsh C, Tiel R. Management and results of
sciatic nerve injuries: A 24-year experience. J Neurosurg 1998;89:13-23.

12. Small SP. Preventing sciatic nerve injury from intramuscular injections:
literature review. J Adv Nurs 2004; 47:287-296.

13. Villarejo FJ, Pascual AM. Injection injury of the sciatic nerve (370 cases).
Childs Nerv Syst 1993;9:229-232. 

14. 14.Ndiaye A, Sakho Y, Fall F, Dia A, Sow ML. Sciatic nerve in gluteal
portion: application of sciatic nerve post injection lesion. Morphologie
2004; 88:135-138. 

15. Sevim S, Kaleagasi H. Sciatic injection injuries in adults: is dipyrone a
foe to nerve? Acta Neurol Belg 2009; 109:210-213.

16. Fatunde OJ, Familusi JB. Injection-induced sciatic nerve injury in
Nigerian children. Cent Afr J Med 2001; 47:35-38.

17. 17.Pazarcı NK, Örken DN, Çelik MG, Çelebi LG, Aydın Ş. Postenjeksiyon
Siyatik Nöropati: Klinik Ve Elektrofizyolojik Özellikler. Nöropsikiyatri
Arşivi 2010; 47:207-212.

18. Yuen EC, So YT, Olney RK. The electrophysiologic features of sciatic
neuropathy in 100 patients. Muscle Nerve 1995; 18:414-420.

*5237 sayılı Türk Ceza Kanunu Madde 45, Madde 50 Türkiye Büyük Millet Meclisi
26.09.2004 kabul tarihle

**2659 sayılı Adli Tıp Kurumu Kanunu Madde 1, 14.04.1982 kabul tarihle
***2547 sayılı Yüksek Öğretim Kurulu Kanunu Madde 53, 04.11.1981 kabul tarihle

Gündüz  et al.
Injection Neuropathies of the Sciatic Nerve: Experience of an 

Electrophysiology Laboratory and Medicolegal Approach in Turkey
Arc hi ves of Neu ropsy chi atry 2012; 49: 208-211
Nö rop si ki yat ri Ar fli vi 2012; 49: 208-211 211




