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Abstract: To compare the long and short term effectiveness and complications of different surgical approaches for 
Lumber disk protrusion combined with Cauda Equina Syndrome and find a better surgical method for the disease. In 
this study, follow up records of 144 patients received conventional laminectomy and minimally invasive decompres-
sion and fenestration 48 hours within acute injury of lumber disk protrusion combined with Cauda Equina Syndrome 
were analyzed. Surgical outcome immediately and 3, 6, 12, 36 months after the surgery were compared to evaluate 
the effectiveness two different approaches. The results indicated that there are no significant differences regarding 
age, sexual proportion, body mass index (BMI), visual analogue scale of pain (VAS) score as well as Frankel scores 
before the surgery, and significant differences VAS score as well as Frankel scores immediately after the surgery. In 
conclusion, minimally invasive decompression and fenestration can be of the same effectiveness and less compli-
cations comparing with the conventional laminectomy.
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Introduction

Lumber disk protrusion (LDH) combined with 
Cauda Equina Syndrome is not seen often in 
clinical practice [1, 2]. Most of LDH followed by 
Cauda Equina Syndrome (CES) happens at lev-
els L4~5, L5~S1, L3~4 [3]. It can always be 
seen by CT scan that huge intervertebral disk 
medulla enters the spinal canal, which occu-
pies one third of the latter. On occasions small 
hernia may lead to CES if there exists spinal 
stenosis. The symptoms of CES include serious 
back pain, bi- or unilateral sciatica, numbness 
in the saddle area, disfunction of sphincter, uri-
nary incontinence as well as impotence in male 
patients. CES is a serious complication that 
needs immediate surgical intervention. Al- 
though it has been widely accepted that a sur-
gical intervention is a gold standard for CES [4], 
there is not a standard procedure for the inter-

vention. Most the surgeries were performed 
according to the type of the hernia and experi-
ence of the surgeon.

In this paper, we have retrospectively analyzed 
144 patients who underwent surgical treat-
ment within 48 hours at the occurrence of CES 
between 2005.9 and 2010.07 in our ortrhope-
dic center.

Materials and methods

Patents and methods 

Inclusion criteria of the CES patients in our 
study include: ① have significant pain of lower 
limbs that induced by the CES; ② compression 
of nerve root can be identified by imaging tech-
niques; ③ have no lumber spinal instability. 
Exclusion criteria include: ① have hernia in 
multiple levels; ② recurrence after a similar 
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surgery; ③ have fracture, infection or tumor on 
vertebral body.

Surgical methods 

All the patients used continuous epidural anes-
thesia. Bend hip and knee to the operating 
table, put the abdomen on overhanging posi-
tion as much as possible. Choose the posterior 
median line of lumber vertebrae, use tomo-
graphic photo of C arm to localize the articular 
process of the surgery. Decide the surgical inci-
sion according to the position of free interverte-
bral disk after precise localization. In both 
groups, a 3-6 cm incision was taken at posteri-
or median incision site, following by blunt dis-
section of spinous process. Laminectomy trac-
tor was used to expose the vertebral plate 
interval. Transection, minimal incisional fenes-
tration laminectomy or traditional laminectomy 
was performed on both sides of the vertebral 
plate. Drains were placed after complete hemo-
stasis and washing. 

Frankel score grading: Patients were graded for 
four grades according to the pain, numbness, 
mobility of the lower limbs and functionality of 
the sphincter. Frankel grade 0: complete numb-
ness and loss of mobility; Frankel grade 1: 
hypoesthesia of the lower limbs, has muscle 
strength of 0-2 degrees and with significant 
functional disability of sphincter; Frankel grade 
2: have significant loss of sensation, muscle 
strength of 3 degrees, functional disability of 
sphincter; Frankel grade 3: have slight loss of 
sensation, muscle strength of 4-5 degrees, 
have no functional disability of sphincter; Fran- 

kel grade 4: have normal pain, sensa-
tion, mobility as well as function of 
sphincter.

Among all the patients, there are 5 
patients of Frankel grade 0, 97 
patients with Frankel grade 1-2, 57 
patients with Frankel grade 3-4. 
Preoperational lumber VAS pain score 
is a mean of 6.9, mean ODI score is 
15.4. After the surgery, the VAS score 
decreased to 1.5, ODI score decre- 
ased to 3.8.

Nakano N standard [5]: excellent: 
have no pain and numbness, normal 
sphincter function, have no difficulty 
in normal life and work. Fine: have no 
pain and numbness, significant recov-
ery of sphincter function, can have 

Table 1. Basci characacteristics of patients in two groups
Conventional (n=66) Minimal (n=78) P

Age 39.1±5.9 38.6±6.8 0.32
Female (%) 21 (31.8) 25 (32.1) 0.21
BMI 27.4 27.6 0.15
VAS 6.9 6.7 0.36
ODI 15.4 15.7 0.81
JOA 17.6 16.9 0.63
Frankel score 2.1 2.0 0.27

Table 2. Clinical results of patients in two groups

Group
Evaluation after the surgery

Excellent Fine OK Unsatisfactory P
Conventional (n=66) 54 16 8 7 >0.05
Minimal (n=78) 60 21 12 8

basically normal life and work. OK: have signifi-
cant release of pain and numbness, partial 
recovery of sphincter and lower limb function, 
still have difficulty in walking and gait abnor-
mality, can take care of oneself. Worse: symp-
toms not changed even worsened comparing to 
pre-operation.

All patients received surgical treatment 48 
hours within the appearance of CES. Antibiotics 
were used routinely for 5 days after the surgery, 
the drainage pipe was extracted 48 hours after 
the surgery.

Statistical analysis

We used SPSS 19.0 for windows (SPSS Inc, 
Chicago, Illinois) for statistical analysis. All data 
were presented as mean±standard deviation 
(SD) or frequency. Logistic Regression corre-
lates different parameters, VAS, ODI, JOA 
scores. All tests were set as two sides and a P 
value of <0.05 was considered statistical 
significant.

Results

Basic data of patients

Clinical manifestations: among 144 patients, 
86 were male, 58 were female, has an average 
age of 39 (20-65), 122 patients complained of 
severe back pain, 78 reported pain on a lower 
limb, 46 reported pain on both lower limbs. 96 
reported numbness in saddle area, 16 report-
ed functional disability of sphincter, decrease 
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in sensation and muscle strength of both lower 
limbs in 74 patients, decrease in sensation and 
muscle strength of one lower limb in 28 
patients. Lasegue syndrome is positive in all 
patients.

Clinical characteristics of patients

Tomographic examination showed obvious her-
nia of intervertebral disk in all 144 patients, 
including hernia of L4-5 disk in 7 patients, L4-5 

in 52 patients, L5S1 in 85 patients. Central type 
in 121 patients and partial central type in 33 
patients.

66 patients underwent traditional laminectomy 
and 78 underwent minimal incisional fenestra-
tion laminectomy. There is no significant differ-
ence between two groups regarding age, sexual 
proportion, body mass index (BMI), visual ana-
logue scale of pain (VAS), JOA score as well as 
Frankel scores (Table 1).

Figure 1. Distribution of time of surgery, blood 
loss and stay time in hospital in the convention-
al group and minimal group. A. Time of surgery; 
B. Blood loss amounts; C. Stay time in hospital. 
*P<0.05 and **P<0.01 represent index in mini-
mal group compared to index in conventional 
group.

Figure 2. ODI and VAS scoring for the conventional group and minimal group. A. ODI scoring; B. VAS scoring. *P<0.05 
represents ODI socres or VAS scores in minimal group compared to scores in conventional group.
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Outcomes

According to the Nakano N evaluation system, 
after the surgery, we found that 114 patients 
gained excellent recovery, 37 gained fine recov-
ery, 20 gained OK recovery, 15 gained unsatis-
factory recovery. The proportion of patients 
who gained excellent and fine recovery is 81.1% 
(Table 2).

Blood loss, operative time, hospital time and 
scores

Different time points after the surgery, there 
are significant differences between the two 
groups regarding time of surgery (Figure 1A), 
total blood loss during the surgery (Figure 1B), 
total time for stay in the hospital (Figure 1C). 
Significant differences were demonstrated 
regarding NDI index, ODI scores (Figure 2A), 
VAS score (Figure 2B) as well as Frankel grad-
ing immediately after the surgery, and 3, 6, 12, 
36 months postoperatively (Table 3).

Intraoperational complications post operation

There are significant differences regarding int- 
raoperational complications such as rupture of 

spinal dura mater, leakage of cerebro-
spinal fluid, incision infection or disci-
tis, contusions of nerve root, Cauda 
Equina Syndrome between the two 
groups in the surgery (Table 4).

Discussion 

Patients progress fast several hours 
after the incidence of CES, clinical 
manifestations include sensational 
loss in the saddle area, functional loss 
of sphincter as well as severe sciatica. 
Most patients can be easily diagnosed 
by combined analysis of patient histo-
ry, body check up and tomographic 
observations.

Mechanism of CES: LDH is a common 
malady. However, LDH followed by CES 
is a rare symptom. Herniated interver-
tebral lumber disk may compress dural 
sac and cause injury to the cauda 
equine [1, 6, 7]. As there is no neuri-
lemma like peripheral nerve system in 
the spinal nerve, spinal nerve is espe-
cially sensitive to compression. Com- 
pression may cause venous blood con-
gestion on nerve root, and metabolic 
products may conjugate around the 

Table 3. Comparison of time of surgery total blood loss 
ODI and VAS scores between two groups

Conventional  
(n=66)

Minimal  
(n=78) P

Time of surgery 120.6±20.1 45.2±6.4 <0.01
Total blood loss 500.7±150.4 150.4±13.5 <0.01
Stay in the hospital 12.1±3.1 5.4±1.7 0.02
ODI index Post operation 14.2 10.4 0.04

3 months 3.8 3.4 0.7
6 months 3.1 3.2 0.14
12 months 2.5 2.6 0.21
36 months 2.4 2.7 0.17

VAS score Post operation 5.8 4.1 0.05
3 months 1.5 1.6 0.37
6 months 1.4 1.2 0.62
12 months 1.2 0.8 0.34
36 months 0.7 0.7 0.51

Table 4. Intraoperational complications in two groups

Intraoperational complications Conventional 
(n=66)

Minimal  
(n=78) P

Rupture of spinal dura mater 6 7 >0.05
Leakage of cerebrospinal fluid 2 2 >0.05
Incision infection or discitis 3 2 >0.05
Contusions of nerve root 1 1 >0.05

nerve tissue and cause pain. Moreover, LDH 
can affect the circulation of cerebrospinal fluid, 
which causes conjugation of blood in cauda 
equina, which subsequently cause regional 
edema. External trauma, traction with heavy 
weight, inappropriate manipulation can be the 
cause of CES. Central intervertebral herniation 
is most likely the cause of CES. Nerve axonal 
injury may occur several hours after the com-
pression of cauda equina. At the case of acute 
LDH, the shock of lumbar intervertebral hernia 
to the cauda equina causes congestion and 
edema at the injury site and subsequently hin-
der the circulation of cerebral fluid, which 
deprives the trophic support of nerve roots, 
and causes more severe symptoms. Even if the 
patient is nurtured in fine bed rest and immedi-
ate conservative treatment is provided, poor 
functional outcome is bent to happen. Thus it is 
utterly important to have early surgical inter-
vention after CES [8, 9].

The clinical outcome of CES is decided by three 
main factors [10]. First: how serious CES is: at 
the incidence of acute CES, once the lesion 
take place, followed by edema and adhesion of 
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surrounding tissues, cerebral fluid circulation 
can no be restored soon even after early surgi-
cal intervention [11, 12]. Second, time of surgi-
cal intervention: there are reports that surgical 
intervention 48 hours after CES can significant-
ly preserve the function of nerve and urinary 
system. However, any delay in surgical interven-
tion may result in catastrophic outcomes. In 
our study we have underwent surgical treat-
ment 48 hours after the occurrence of CES, 
and gained satisfactory results in most 
patients. Third, the method of surgical interven-
tion: although it has been accepted widely that 
early surgical intervention is necessary in the 
treatment of CES, there is still not a standard-
ized method [13]. The type of surgical approach 
is decided by the experience of the surgeon 
and the type of the injury. In this paper, we have 
compared outcomes of two different surgical 
approaches on patients with similar basic qual-
ities. And found that minimal invasive half lami-
nectomy has significantly better results with 
regards to VAS, ODI, Frankel scores than con-
ventional laminectomy. It may be assumed that 
minimal invasive laminectomy can not only 
relieve the pressure on the nerve root, but also 
preserve the normal anatomical construction 
at the site of injury and can promote the stabil-
ity of lumbosacral region [14-16]. 

Conventionally, total laminectomy was per-
formed in cases of LDH followed by CES. 
Although it is easy to perform, can prevent 
excessive traction and prevent further damage 
to the nerves, but it may cause damage to the 
posterior column of lumber vertebral body and 
ligamenta flava and may result in vertebral 
body instability, coarctation of dural sac and 
even detachment of lumbar vertebrae. In the 
decompression by fenestration with minimally 
invasive approach can preserve supraspinal 
and interspinal ligament, which can not only 
gain full decompression at the injury site, but 
also preserve the stability of vertebra and pre-
vent from long term complications.
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