
66

tients presented with dysesthetic pain in the upper and lower 
extremities soon after cervical and lumbar surgery using an an-
terior approach, respectively. Their pain was dramatically re-
lieved after a block of the stellate ganglion and lumbar sympa-
thetic ganglion, respectively. 

Only few literatures describe the rare occurrence of sympathet-
ic dysfunction related pain developing after anterior spine sur-
gery and the treatment13,22). We aimed to report two successful 
experiences of treating dysesthetic pain occurring immediately 
after anterior cervical and lumbar surgery by using a sympathetic 
block and to describe the sympathetically maintained pain 
(SMP) as one of the important causes of early postoperative pain.

CASE REPORT 

Case 1 : SMP following anterior cervical discectomy 
and fusion

A 43-year-old man with a 3-month history of burning dyses-
thetic pain and tightness in both upper limbs but mainly in the 
right upper extremity, which developed after three cervical spine 
operations, was referred to our hospital with opioid, gabapentin 
and amitriptyline medications. Five months prior to admission, 

INTRODUCTION

Anterior cervical and lumbar spine surgery is one of the most 
commonly performed spinal procedures. Anterior cervical dis-
cectomy and fusion (ACDF) is an established surgical proce-
dure for the management of patients with cervical radiculopa-
thy and myelopathy secondary to degenerative disc disease and 
spondylosis2). Various complications related to anterior cervical 
spine surgery including postoperative recurrent laryngeal nerve 
palsy, Horner syndrome, pharyngeal/esophageal laceration and 
vessel injury have been reported8). Anterior lumbar surgery is 
also commonly used for the treatment of degenerative disc dis-
ease, spondylolisthesis, tumor, infection and fracture. This ap-
proach has many advantages including excellent exposure of 
the operation field, a thorough discectomy can be performed, 
and no disruption of the paravertebral muscle and ligament. 
Anterior lumbar surgery-related complications reported in the 
literature have been mainly focused on vascular injury, infec-
tion and gastrointestinal issues4,21).

Sympathetic dysfunction is one of the possible complications 
of anterior spine surgery; however, it has been underestimated. 
It manifests in various forms. In the current report, our two pa-
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two months before presenting to our hospital. The preoperative 
pain was especially severe on the left due to a herniated interverte-
bral disc at the left foraminal region of L5/S1 and degenerative 
spondylolisthesis at the L3/4 and L4/5 levels (Fig. 3). These opera-
tions had relieved the pain in left lower extremity. However, she 
began experiencing a severe unexpected pain 9/10 on the NRS in 
the right lower extremity below the knee and complained of a cold 
sensation of the right foot without any change of great toe dorsi-
flexion following the last operation. She had begun to take opioid 
medication. The right L3/4, L4/5, and L5/S1 transforaminal epi-
dural block did not reduce her pain significantly. A doppler so-
nography of both lower extremities that was done to rule out deep 
vein thrombus was normal. Two weeks after the first operation, 
she received right L4/5 and L5/S1 facetectomy and decompression 
surgery from the right L4 to S1 nerve root. Her pain and dysethe-
sia of the right calf and foot at the level of 9/10 on the NRS persist-
ed. She underwent subsequent right sacroiliac joint injection, right 
L4/5, L5/S1 transforaminal epidural block and percutaneous epi-
dural adhesiolysis, especially focused on the right L5/S1 foramen 
(Fig. 4A), but this also had no effect. Finally, she underwent addi-
tional decompression surgery at the right L5/S1 extraforaminal re-
gion (Fig. 4B). Unfortunately, the pain was not relieved, and the 
patient was referred to our hospital. At this time, the pain was not 
controlled despite being on a pain management regimen consist-
ing of opioid, gabapentin and amitriptyline medications. 

On arrival at our hospital, she complained of dysesthetic pain 
in the right lower extremity below the knee, especially her foot, in 
a non-dermatomal pattern of an intensity level of 9/10 on the 

he underwent 6-mm artificial disc replacement at the C6/7 lev-
el through a left anterior approach because of radiculopathy of 
the right C7 dermatome due to a herniated intervertebral disc 
at the right paracentral and foraminal region of C6/7 (Fig. 1). 
After the surgery his pain was reduced, however, similar pain 
recurred a month after the operation. Two months after the 
first operation, he underwent C5/6 anterior cervical discectomy 
through a left ACDF after a diagnostic right C5/6 transforami-
nal epidural block, with relief of symptoms. On the day follow-
ing the second operation, he started to experience an unexpect-
ed burning and stabbing pain that he rated as 9/10 on a numeric 
rating scale (NRS) in both upper extremities below the elbow, 
especially in the right hand. Plain radiographs and MRI of the 
cervical spine obtained immediately after the procedure showed 
no evidence of soft tissue hematoma or mechanical failure of 
the implanted instrumentation (Fig. 2). Finally, ten days after 
the second operation, he underwent exploration and replace-
ment of the 6-mm height artificial disc with a 5.25-mm height 
disc at C6/7 due to a suspicion of a possible stretching injury of 
the cervical spinal nerve. Unfortunately, even after the surgery, 
his severe pain and tightness persisted. He has begun to take 
opioid medication and underwent a bilateral C5/6 and C6/7 
transforaminal epidural block, right suprascapular nerve block 
and trigger point injections, but with no effect. 

At initial evaluation in our hospital, he presented with chest 
discomfort, mild hoarseness, tightness and insomnia, neck pain 
and severe dysesthetic pain in a non-dermatomal pattern in the 
right upper extremities, at the level of 9/10, by NRS. Physical 
examination revealed intact motor strength. Laryngoscopic ex-
amination by an otolaryngologist revealed slightly decreased 
mobility of vocal cords on the left side, which indicated a clini-
cal diagnosis of injury of the left recurrent laryngeal nerve.

We performed a right stellate ganglion block (SGB) with 5 mL 
of 0.5% mepivacaine. After the procedure, his pain and tight-
ness of the right arm reduced to 4/10 on the NRS. He under-
went serial six right SGBs for two weeks, with gabapentin and 
amitriptyline medications. After this, his pain reduced dramati-
cally to 0/10 on the NRS. During the one-year following the 
treatment, the patient reported three intermittent episodes of 
mild right arm pain, but overall the pain has been satisfactorily 
controlled with SGB.

Case 2 : SMP following anterior 
lumbar interbody fusion 

A 69-year-old woman with a 2- 
month history of right lateral calf and 
foot pain was referred to our hospital. 
She had a history of undergoing anterior 
lumbar interbody fusion (ALIF) through 
a left retroperitoneal approach, decom-
pressive laminectomy and posterior fu-
sion from L3 to S1 due to pain in the 
lower back and both lower extremities 

Fig. 1. Preoperative T2 weighted cervical MRI shows herniated interver-
tebral disc at right paracentral and foraminal region of C6/7 (arrow).

Fig. 2. Postoperative anteroposterior (A), lateral (B) images reveal artificial disc replacement, C5/6 
anterior cervical discectomy and fusion state and no evidence of mechanical failure of implanted 
instrumentation. Postoperative MRI (C) obtained after three operations shows good neural decom-
pression and no evidence of unusual postoperative findings.
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formed radiofrequency lesioning of the 
right lumbar sympathetic chain at the L2 
and L3 levels. Her pain gradually subsid-
ed and she reported prolonged warmth 
in her right foot. During the six-months 
following the treatment, she reported no 
recurrence of her pain without opioid, 
gabapentin and amitriptyline medica-
tions.

DISCUSSION

The chronic postoperative pain is lo-
cated in an axial and radicular distribu-
tion and may be referred to other re-
gions. The character of the pain can be 
presented in a somatic or neuropathic 
pattern. Poorly defined and vaguely lo-
cated pain may be present in a non-
physiologic distribution, and Onesti20) 
stated that this sort of pain could be as-
sociated with medicolegal and psycho-
social issues. 

Our two patients complained of se-
vere dysesthetic pain in the early post-
operative periods. In this period, inade-
quate pain relief by surgery at the wrong 
level and incomplete decompression, 
postoperative instability, nerve root irri-
tation by surgical hardware, and dam-
age to the muscle and nerve plexus by 
improper positioning of the patient 
during prolonged surgery can be sourc-
es of pain20,23). However, these causes 
usually result in somatic pain in a radic-
ular distribution. On the other hand, our 
patients presented with pain that had 
neuropathic features in its nonphysio-
logic distribution; the pain occurred in 
both upper extremities, mainly in the 
contralateral side of anterior spinal ap-
proach, in a patient who had undergone 
cervical surgery, and below the knee of 
the contralateral lower extremity in a pa-
tient who had undergone the anterior 
lumbar surgery. Furthermore, before re-
ferral to our hospital, both patients had 

already undergone precise interventional pain procedures at the 
corresponding level as seen in the MRI and CT, and additional 
decompression surgery with no effect. Therefore, we concluded 
that the pain of both patients was attributable to sympathetic dys-
function related to surgery.

The cervical sympathetic chain including the stellate ganglion 

NRS. Physical examination revealed intact motor strength. We 
decided to perform right lumbar sympathetic block (LSB) at L3 
with 10 mL of 0.36% ropivacaine (Fig. 5). The temperature of 
the ipsilateral sole increased more than 2°C after the procedure. 
She reported reduced pain from 9/10 to 4/10 on the NRS for 5 
hours following the procedure. Three days after the LSB, we per-

Fig. 3. Preoperative anteroposterior (A) and lateral (B) images of the lumbar spine reveal L3/4 and 
L4/5 spondylolisthesis. Preoperative T2 weighted lumbar MRI of L5/S1 level shows upward-migrat-
ed herniated intervertebral disc (arrow) at left foraminal region (C) and bilateral foraminal stenosis 
(D). Anteroposterior (E), lateral (F) images obtained after anterior lumbar interbody fusion, decom-
pressive laminectomy and posterior fusion from L3 to S1.
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Fig. 4. Images obtained during percutaneous epidural neuroplasty (A). It was performed especially 
focused on right L5/S1 foramen. MRI obtained after the third operation (B), showing the same level 
as Fig. 3C, revealed facetectomy and decompression state at right L5/S1 extraforaminal region. 

Fig. 5. Anteroposterior (A) and lateral (B) images obtained during right lumbar sympathetic ganglion 
block.
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complished at the stellate ganglion or lumbar sympathetic chain, 
depending on the location of the pain (upper versus lower ex-
tremity)10). SGB is used to treat SMP, pain from vascular insuffi-
ciency of the upper extremities and orofacial region by decreas-
ing sympathetic activity14,19). LSB is a widely used modality for 
the evaluation and management of SMP in the lower extremi-
ties including circulatory insufficiency, a variety of peripheral 
neuropathy and cancer-related complications24-26). The compli-
cations of LSB include genitofemoral neuralgia, necrosis of the 
psoas muscle, injury of the kidney and ureter, bleeding, hypo-
tension and impotence11). However, serious complications relat-
ed to LSB are rare and the procedure is commonly performed 
in the outpatient unit. If LSB gives effective results, RF lesioning 
of the lumbar sympathetic chain can be performed in carefully 
selected patients15). 

The precise mechanism that only a small number of patients 
would suffer from SMP although sympathetic chain injuries are 
common during anterior spine surgery remains unclear. In fact, 
it is not completely understood why certain individuals develop 
SMP in many neuropathic conditions including post-herpetic 
neuralgia, trigeminal neuralgia, diabetic neuropathy and cancer 
pain. It has been postulated that it occurs due to neuronal isch-
emic changes or an autoimmune phenomenon involving ß-ad-
renergic receptors6). In our patients, pre-existing increased sym-
pathetic tone before anterior spinal surgery is also considered to 
lead to manifest dysesthetic pain. In clinical practice, increased 
sympathetic tone is often observed in patients with chronic spi-
nal pain. There is a complex relationship between the somato-
sensory and sympathetic nervous systems, and chronic pain 
has been well established to induce changes in the sympathetic 
nervous system6). Besides that, the origin of the sympathetic 
chain is the thoracolumbar (T1–L3) spinal cord, in contrast to 
the craniosacral distribution of the parasympathetic nervous 
system17). Therefore, the lumbar spinal stenosis, which usually 
exist below L2/3, compress cauda fibers containing parasympa-
thetic fibers while sympathetic fibers already left the spinal ca-
nal above the level of stenosis9). This can explain the existence of 
increased lumbar sympathetic tone in the lumbar stenosis. For 
the first patient, it is thought that the sympathetic tone of the 
right side was already elevated before surgery, and ACDF 
through a left anterior approach caused the injury to the sym-
pathetic chain of the left side, leaving behind the increased 
sympathetic tone of the right side. Similarly, for the second pa-
tient, it is postulated that spondylolisthesis and lumbar spinal 
stenosis induced increased the bilateral sympathetic tone before 
surgery although the symptom was especially severe on the left, 
and ALIF with a left approach resulted in the injury to the sym-
pathetic chain of the left side only. Further study is needed to 
conclude the mechanism of developing SMP.

CONCLUSION
 
Prolonged pain without early intervention can result in intrac-

is located on the anterior surface of the longus colli muscle, 
which is an important landmark on the anterior cervical spine 
and extends from the anterior tubercle of the atlas to the third 
thoracic vertebral body1,7). For anterior cervical operations, 
once the prevertebral fascia is opened and the correct level is 
confirmed, the longus colli muscles are explored on the contra-
lateral anterior side of the spinal lesion. Dissection continues 
out to the uncinate processes and self-retaining retractors are 
placed beneath the medial edges of the reflected longus colli 
muscles12). Because of its anatomic location, the cervical sympa-
thetic trunk is at potential risk of injury during the anterior ap-
proach to the cervical vertebral bodies5). Surgery on our patients 
was performed via the left anterior approach. We regarded the 
pain to be due to injury of the sympathetic chain of the left side 
and the resultant relative sympathetic hyperactivity of the right 
side that had begun since the second operation. 

The lumbar sympathetic chain lies in extreme close proximity 
to the anterolateral aspect of the vertebral bodies and disc spac-
es between T12 and L4. Therefore, it is also extremely vulnera-
ble to injury during anterolateral exposure of the vertebral bod-
ies and some previous articles have noted that sympathetic 
nerve injury is unavoidable during surgery with an anterior ap-
proach23,25). We considered our second patient also experienced 
her pain due to injury of the sympathetic chain of the left side 
and the resultant relative sympathetic hyperactivity of the right 
side since the first operation. 

Sympathetic dysfunction causes temperature variation, pares-
thesia, dysesthetic pain, discoloration, swelling of the corre-
sponding extremity (upper versus lower extremities), gastroin-
testinal problems and ejaculatory disturbances in the case of 
lumbar sympathetic dysfunction22). It has been reported that 
most patients have no long-term sequelae, and a minority suf-
fer from prolonged dysesthetic pain16,22). But prolonged pain 
can generate repetitive impulses to the spinal cord and the pain 
can progress to chronic neuropathic pain. That is an important 
reason to detect the possible causes of the pain and provide ear-
ly treatment. The patient described in case 2, besides the pain, 
presented with ileus for postoperative 5 days. Ileus is often self-
limited and usually related to major intraoperative fluid shifts, 
narcotic use and extensive dissection as well as sympathetic dys-
function. Patients most commonly complain that their contra-
lateral extremity is cold as a result of unilateral lumbar sympa-
thetic nerve injury. This sensation is a result of patients feeling 
warmth in the ipsilateral extremity due to unopposed vasodila-
tion by parasympathetic fibers3). Our second patient complained 
of a cold sensation and dysesthetic pain in the right lower ex-
tremity below the knee since she undergoing ALIF via the left 
retroperitoneal approach. It is thought that because the surgery 
resulted in damage to the sympathetic chain of the left side, 
there was relative sympathetic hyperactivity of the right side. 

Sympathetic overactivity is found in a SMP. Sympathetic nerve 
block is a common practice for reducing sympathetic tone18). 
Blockade of the sympathetic nervous system is traditionally ac-
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tained headache and orofacial pain caused by temporal arteritis. Pain 
Med 14 : 392-397, 2013
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21. Quraishi NA, Konig M, Booker SJ, Shafafy M, Boszczyk BM, Grevitt 

MP, et al. : Access related complications in anterior lumbar surgery per-
formed by spinal surgeons. Eur Spine J 22 Suppl 1 : S16-S20, 2013

22. Rajaraman V, Vingan R, Roth P, Heary RF, Conklin L, Jacobs GB : Vis-
ceral and vascular complications resulting from anterior lumbar inter-
body fusion. J Neurosurg 91 (1 Suppl) : 60-64, 1999

23. Samudrala S, Khoo LT, Rhim SC, Fessler RG : Complications during 
anterior surgery of the lumbar spine : an anatomically based study and 
review. Neurosurg Focus 7 : e9, 1999

24. Tran KM, Frank SM, Raja SN, El-Rahmany HK, Kim LJ, Vu B : Lumbar 
sympathetic block for sympathetically maintained pain : changes in cu-
taneous temperatures and pain perception. Anesth Analg 90 : 1396-
1401, 2000

25. Watkins R : Anterior lumbar interbody fusion surgical complications. 
Clin Orthop Relat Res (284) : 47-53, 1992

26. Woo JH, Park HS, Kim SC, Kim YH : The effect of lumbar sympathetic 
ganglion block on gynecologic cancer-related lymphedema. Pain Physi-
cian 16 : 345-352, 2013 

table neuropathic pain. Early postoperative pain should not be 
dismissed or overlooked, and it is important to seek possible 
causes and provide proper interventional pain management. 
When patients present with early postoperative pain of a neuro-
pathic nature and other possible causes have been ruled out, 
sympathetic dysfunction should be considered in the differential 
diagnosis of the severe dysesthetic pain. A sympathetic block, 
the stellate ganglion for the upper extremities and the lumbar 
sympathetic chain for the lower extremities, is an effective meth-
od for relieving pain due to sympathetic dysfunction. 
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