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Case Report: 
Attenuation of Motor Evoked Potentials Following Prone 
Positioning

Sotirios Apostolakis1* , Aikaterini Karagianni1 , Eirini Chiotaki2, Konstantinos Vlachos1  

1. Department of Neurosurgery, KAT General Hospital of Attica, Kifisia, Greece 
2. Intraoperative Monitoring Service, GE Scientific, G. Vasios & Co, Ioannina, Greece

* Corresponding Author: 
Sotirios Apostolakis, MD.
Address: Department of Neurosurgery, KAT General Hospital of Attica, Kifisia, Greece 
Tel: +30 (213) 2086401
E-mail: sotapostolakis@gmail.com

Background and Importance: Of utmost importance for successful neurosurgical operations is 
proper patient positioning. This is particularly the case for operations conducted in the prone 
position, which is associated with several potential complications. 

Case Presentation:  Here we report the case of a 52-year-old male patient who underwent 
endoscopic discectomy for L5-S1 herniated disc. Following placement in the prone position, 
Motor Evoked Potentials (MEP) were significantly asymmetric, with those from the left side being 
disproportionately low considering his clinical presentation. MEP recordings were ameliorated 
when the patient was placed in the supine position. Considering the nervous and vascular anatomy 
of the area, a peripheral insult is highly unlikely to be the cause of the neurophysiological profile of 
this patient. Instead, compression of the dural sac due to biomechanical alterations of the contents 
of the spinal canal is the most possible pathogenetic mechanism. 

Conclusion: Proper patient positioning is of paramount importance for the success of a 
neurosurgical operation. Still, even if all precautions are taken, it is possible that insults to neuronal 
structures can be due to biomechanical alterations of the contents of the spinal canal, secondary 
to prone positioning.
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1. Background and Importance

roper positioning is one of the most 
crucial determinants of success in neu-
rosurgical operations. An appropriately 
positioned patient will provide an unob-
scured visual field, an easily accessible 
surgical plane, and effortless and com-

fortable positioning of the surgical team. However, the 
role of the positioning of the neurosurgical patient is 
not limited to the ease of the surgeon but is also critical 
for the avoidance of post-operative complications. The 
complex nature of the operation per se frequently un-
dermines its importance. In practice, even the slightest 
deviation from optimal practice may lead to numerous 
and often disastrous complications, compromising the 
outcome of an otherwise successful operation. 

One of the most technically and logistically demanding 
positions is the prone position, which is frequently ap-
plied in spinal and posterior fossa procedures [1]. This is 
because the patient, particularly if obese, is subjected 
to increased weight loads, increasing the risk for forma-
tion of pressure sores or for peripheral nerve injury [2], 
but also at the same time, limited access to the endo-
tracheal tube, changes in respiratory physiology and 
tracheal or large vessel compression [3, 4] may compro-
mise the administration of proper anesthesia.

Here we report the case of position-related intra-oper-
ative diminution of Motor Evoked Potentials (MEPs) in a 
patient who underwent endoscopic lumbar discectomy 
in the prone position.

2. Case Presentation

A 52-year-old male patient presented at the outpa-
tient department with sciatica and hypoesthesia of the 
left lower limb. His medical history was unremarkable 
of any pathology. Pre-operative neurological examina-
tion revealed decreased muscle strength during flexion 
and extension of the thigh bilaterally (with the left side 
being more affected), as well as decreased dorsiflexion 
and plantar flexion of the left foot. Magnetic Resonance 
Imaging (MRI) of the lumbar spine revealed a herniated 
disc at the L5-S1 level with a free disc fragment in the 
epidural space compressing the L5 nerve root (Figure 1 
A, B) which was scheduled for endoscopic discectomy.

At the operating theatre, after the establishment of a 
definitive airway, the patient was placed in the typical 
prone position for lumbar discectomy, with appropriate 
padding of the bony surfaces and sites of pressure be-
ing meticulously taken care of. Baseline Motor Evoked 
Potentials (MEPs) demonstrated significant asymmetry 
of the responses between the limbs, with those from 
the left being disproportionately low, provided the pre-
operative clinical examination (Figure 2A). This was 
more prominent for the tibialis anterior, the gastrocne-
mius and extensor digitalis longus and to a lesser extent 
for the abductor hallucis and the quadriceps. The pa-
tient was returned to the supine position for a wake-
up test (Figure 2B). Propofol was discontinued and with 
time, motor responses gradually improved. The patient 
was returned to the prone position, when MEPs were 
deemed satisfactory. Yet, shortly after repositioning, 
new, though less pronounced, MEP attenuation was 
observed. At that point, having established once more 
that every precaution was taken to avoid excessive ex-
ternal compression of vascular or neuronal structures, it 

Highlights 

● Of paramount importance for the success of a neurosurgical procedure is proper patient positioning.

● Even following meticulous padding of bony surfaces, potentially devastating complications may arise.

● Biomechanical alterations following prone positioning may exacerbate the compression of the neuronal elements.

Plain Language Summary 

Proper positioning is one of the most crucial determinants of success in neurosurgical operations. The case of a 
patient with lumbar spine hernia and diminution of motor evoked potentials following placement in the supine po-
sition is presented. Biomechanical alterations of the lumbar spine are speculated to be a potential pathogenetic 
mechanism.
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Figure 1. Pre-operative T2W MRI 

A, B: Showed a free disc fragment compressing the dural sac at the level of L5-S1; C. The patient was scheduled for endoscopic discectomy 
and the standard prone position was applied.
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Figure 2. Intra-operative Motor Evoked Potentials (MEP)

A. Initial recordings at prone position, demonstrated attenuation of MEP; B: They were ameliorated following the return to the supine 
position and discontinuation of propofol; C. The operation was completed without further nuances, and immediate improvement in the 
MEP was recorded. 

L/R denotes left and right side, respectively; Quadric: Quadriceps; TA: Tibialis Anterior; Ext: Extensor Digitorum Longus; Gast: Gastrocne-
mius; AH: Abductor Hallucis
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was decided to proceed with the operation under con-
tinuous neurophysiological monitoring. The operation 
was completed successfully, without further incidents. 
Post-operatively, neurophysiological evaluation demon-
strated improved MEP of the left lower limb (Figure 2C), 
while the patient did not demonstrate any additional 
neurological deficits and was discharged the day follow-
ing the operation. 

3. Discussion

Considering the particularities of the case presented, it 
could be deduced that since MEPs were normalised fol-
lowing the return in the supine position, this diminution 
is possibly associated with the positioning of the patient 
on the operating table. Systematic causes of attenu-
ation of MEP include hypotension, hypothermia, in-
creased levels of halogenated inhalational anaesthetics 
and intravenous sedation, [5]; however, these should 
lead to bilaterally affected recordings. In particular, the 
administration of propofol has a dose-dependent effect 
on motor and somatosensory evoked potentials, de-
creasing their amplitude bilaterally, whereas no effect 
has been identified on their latencies [6]. Herein, lack 
of baseline MEP in the prone position in the absence of 
propofol, does not allow for an effective evaluation of 
its effect and thus imposes a great limitation in the pres-
ent study. Besides, the possibility of hardware malfunc-
tion, potential mechanisms could be identified follow-
ing meticulous investigation of the regional anatomy 
and of the potential particularities of the case.

As far as the anatomy is concerned, direct insult from 
compression of vascular structures in the iliac fossa, 
although rare, has been reported previously [7-11]. In-
terestingly, some cases were thin adolescents in whom 
MEPs were progressively attenuated over more than an 
hour. In turn, direct neuronal compression is primarily 

an issue when positioning the upper limbs, while it is 
scarce in peripheral nerves of the lower limbs [12].

Taking into consideration the nature of the pathology 
under treatment and the particularities of the anatomy 
of the individual, additional potential pathogenetic 
mechanisms could be identified. This is particularly the 
case when significant stenosis of the spinal canal is the 
reason for the primary complaint of the patient. In such 
instances, extreme flexion or extension of the spinal 
cord could be detrimental [5, 13, 14]. Moreover, intra-
operative insults to peripheral nerves secondary to ste-
nosis in their course have been documented [15].

The attenuation of MEP in the present case could poten-
tially be attributed to the positioning of the patient since 
a significant amelioration was observed shortly after the 
return to the supine position. However, unlike the afore-
mentioned cases, the anatomic location of the muscles 
affected points towards a pathogenetic mechanism dif-
ferent from vascular or neuronal compression.

In particular, muscles of both the ventral (quadriceps, 
tibialis anterior, extensor digitorum longus) and dorsal 
(gastrocnemius) compartments of the leg were affect-
ed, including the foot (abductor hallucis), innervated by 
different peripheral nerves (Table 1) and vascularised 
from various feeding arteries, in which case only occlu-
sion of the iliac artery could lead to the neurophysiolog-
ic picture. This is because branches of the internal iliac 
artery provide sufficient collateral supply to the muscles 
of the leg, in case of occlusion of the femoral artery 
proximal to the profunda femoris artery [16].

On the other hand, it is noteworthy that most of the 
muscles affected are innervated from lower lumbar and 
upper sacral roots and in particular from the L4, L5, and 
S1, where the pathology was located. Therefore, the 
etiology of the neurophysiologic presentation of the pa-

Table 1. Innervation of the muscles affected in the present case

Muscle Innervation Branch of Branch of Root

Abductor hallucis Medial plantar n. Tibial n. Sciatic n. S1, S2

Tibialis anterior Deep peroneal n. Common peroneal n. L4, L5

Gastrocnemius Tibial n. Sciatic n. S1, S2

Quadriceps Femoral n. L3, L4

Extensor digitorum longus Deep peroneal n. Common peroneal n. L4, L5
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tient should be sought at the level of the spinal cord/
spinal nerves and could most likely be attributed to a 
reduced cross-sectional area of the vertebral canal or in-
tervertebral foramen. Previous studies in healthy adults 
showed that flexion of the lumbar spine does not sig-
nificantly affect the size of the disc, or the diameter of 
canal, however it does lead to an overall increase in the 
area of the canal, resulting from an increase in the sub-
articular sagittal diameters bilaterally [17]. At the same 
time, an increase in the diameter and area of the dural 
sac is observed compared with the neutral position. In 
addition, it has been demonstrated that the lumbar in-
tervertebral foramina have an increased cross-sectional 
area in the flexed position [18]. Hence, having excluded 
other potential causes of MEP attenuation reported in 
the literature, it could be hypothesized that in the pres-
ent case their attenuation was possibly caused from the 
direct compression of the dural sac by the existing pa-
thology, as its cross-sectional area increased relatively to 
the unaffected diameter of the spinal canal. It is specu-
lated that this bulging of the dural sac over the free disk 
fragment further exacerbated the pressure phenomena 
leading to the failure of autoregulatory mechanisms.

A similar case has been reported by Ammar et al. [19], 
in which the patient had also no neu rological deficits 
post-operatively. The attenuation of MEP again was at-
tributed to the biomechanical alterations of the spine 
due to the prone position.

4. Conclusion

One of the key elements for the success of a neurosur-
gical procedure is proper patient positioning. Still, even 
if all precautions are taken and potential pitfalls are 
accounted for, it is possible that neuronal insult might 
be caused provided the altered anatomy due to the 
pathology is present. Hence, the importance of timely 
intervention in cases of abnormal intra-operative neu-
rophysiology is strongly recommended.
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