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Abstract

Objectives: The current study aimed to compare the efficiency of epidural injection of methylprednisolone (M) with or without hyaluronidase (H) in treating patients with failed back surgery syndrome.

Patients & Methods: The study included 60 patients with history of previous spine surgery and had persisting pain for >6 months with a leg pain severity of ≥60 on pain visual analogue scale (VAS) and pronounced epidural fibrosis surrounding the nerve root as judged by MRI examination. Both back pain and leg pain were evaluated separately using 0-100 point pain VAS with zero= no pain and 100= worst intolerable pain. Impact of pain on daily life activities was evaluated using the modified Oswestry Disability Questionnaire (ODQ) with higher total score indicates worse function. All patients received epidural injection of 100μg fentanyl plus 120mg methylprednisolone solution (Solu-medrol) in 20ml saline in group M and 120mg methylprednisolone solution and 1500 units hyaluronidase in 20ml saline in group H+M. All patients were assigned to receive 2 injection-settings one-week apart of the same medications. Follow-up consisted of evaluation of back and leg pain scores, disability score and the need for analgesics at 1, 3, 6 and 12 months after the second injection-setting.

Results: The mean duration of symptoms of 9.2±3.1; range: 4-16 months. During injection, discomfort was reported in 24 patients (40%); 14 in group H+M and 10 in group M and burning sensation in the lower limb was experienced in 3 patients in group H+M. The number of patients experienced pain relief of either low back or leg pain showed gradual decrease in both groups, however, there was a significant increase of number of patients experienced pain relief in H+M group compared to M group. Mean low-back pain VAS scores were significantly lower in H+M group at 3-, 6- and 12-months after injection compared to M group, while the difference was non-significant at 1-month after injection, but in favor of H+M group. Mean leg pain VAS scores were significantly lower in H+M group compared to M group throughout the observation period. Moreover, number of patients required analgesia at home showed a significant increase in M group compared to H+M group. Mean disability scores were significantly lower in H+M group compared to pre-injection scores throughout the observation period, while in group M were significantly lower till 6-m after injection and the difference was non-significantly better at 12-months after injection compared to pre-injection scores. In both groups, the lowest DS scores were reported at one month after injection and increased thereafter. Group H+M showed significantly lower DS scores until 6-m after injection compared to M group, but at 12-months after injection the difference was non-significant but in favor of H+M group.

Conclusion: The obtained results confirm the benefits of percutaneous epidural adhesiolysis as part of an overall pain management strategy with a superior outcome with the use of hyaluronidase in combination with methylprednisolone. 

Introduction:

Extensive epidural fibrosis after lumbar spine surgery might be an important underlying cause of failed-back syndrome. Epidural adhesions, or scar tissue, are most commonly caused by hemorrhage into the epidural space following surgical interventions in the lumbar spine. Adhesions compound pain associated with the nerve root by adhering it to one position, making the nerve root susceptible to tension or compression, (Datta et al., 2004).

Post lumbar laminectomy syndrome or pain following operative procedures of the lumbar spine is estimated in approximately 5% to 40% of patients after surgical intervention, (Philips & Cunningham, 2002). Proposed etiologies include neural compression with dysfunction, vascular compromise, inflammation, and biochemical influences, (Wheeler & Murrey, 2002). 

Among post lumbar laminectomy syndrome patients, epidural fibrosis is seen as a common phenomenon, which contributes to approximately 60% of the patients with recurring symptoms in conjunction with instability, (Nachemson, 1999). However, epidural fibrosis may develop without surgical intervention, secondary to annular tear, hematoma, infection, or intrathecal contrast media, (Anderson, 2000). 

Even though epidural fibrosis is commonly seen in patients with recurring symptoms in conjunction with instability in post lumbar surgery syndrome, its role as a causative factor of chronic spinal pain or as a pain generator continues to be questioned (Manchikanti & Bakhit, 2000). In a study of the relationship between peridural scar evaluated by MRI in radicular pain after lumbar discectomy, Ross et al., (1996) showed that subjects with extensive peridural scarring were 3.2 times more likely to experience recurrent radicular pain.

Multiple studies tried to evaluate the outcome of various prophylactic measures for prevention of post-laminectomy syndrome; Zhang et al., (2004), experimentally evaluated the ability of a polycaprolactone/polylactic acid membrane insertion to inhibit epidural scar adhesion after laminectomy and found this reduces scar formation and separates fibrosis tissue from the dura and is an effective way of reducing peridural scar formation and preventing the failed back surgery syndrome. Lee et al., (2004 & 2006), in their experimental model found mitomycin C applied locally at a concentration of 0.1 mg/ml effectively reduced epidural fibrosis, completely avoided dural adherence, and induced no side effects.

However, failed back surgery syndrome has become unfortunately a common clinical entity. Interventional Pain literature suggests that there is moderate evidence for medial branch neurotomy and limited evidence for intra-discal treatments in mechanical low back pain. There is moderate evidence for the use of transforaminal epidural steroid injections, lumbar percutaneous adhesiolysis and spinal endoscopy for painful lumbar radiculopathy and spinal cord stimulation and intrathecal pumps mostly after spinal surgery. In reality there is no gold standard for the treatment of failed back surgery syndrome but, these results seem promising, (Mavrocordatos & Cahana, 2006).

The objective of the current study was to compare the efficiency of epidural injection of methylprednisolone with or without hyaluronidase in treating patients with failed back surgery syndrome.
Patient & methods
This prospective, placebo-controlled randomized double-blinded study was conducted at Mabarra of Misr Eladema hospital. After obtaining written informed consent, 60 patients with history of previous spine surgery; laminectomy, discectomy with or without fusion and had postoperative back pain were enrolled in the study. Patients younger than 18 years, had lumbar instability, recurrent lumbar disc herniation, spinal stenosis, or received epidural corticosteroid injections for the current episode in the preceding year were excluded off the study. In addition, pregnant patients or those had known blood-coagulation disorder or allergy to local anesthetics were also excluded.  
Inclusion criteria included persisting pain for more than 6 months with a leg pain severity of ≥60 on pain visual analogue scale and pronounced epidural fibrosis surrounding the nerve root being suspect for nerve root entrapment as judged by MRI examination. All enrolled patients had tried full tolerable dose of non-steroidal anti-inflammatory drugs (NSAIDs), acetaminophen 2–3 g/day for at least two weeks and physical modalities had failed to show an acceptable response.
All patients underwent complete history taking and physical examination for clinical determination of the probable site of pathology depending on clinical signs of motor &/or sensory deficit and such level was corresponded with that determined by MRI as a site for fibrosis. Both back pain and leg pain were evaluated separately using 0-100 point pain visual analogue scale with 0= no pain and 100= worst intolerable pain, (Scott & Huskisson, 1976). Impact of pain on daily life activities was evaluated using the modified Oswestry Disability Questionnaire (ODQ) that explored nine daily activities: sleep, sex, lifting, traveling, social and recreational activities, sitting, walking and running, (Ferguson et al., 2000). The questions were a 6-point item with this general description: doing the activity in question without any pain (=0), without increase in present pain (=1), activity done but pain increases (=2), activity done but with significant pain (=3), activity done but with very severe pain (=5) or activity cannot be done at all (=5). The sum of the section scores is transformed to a percentage score. The total possible score ranges 0–100 and a higher score indicates worse function. Scores from 0–20% indicated ‘minimal disability’, 20–40% ‘moderate disability’, 40–60% ‘severe disability’, 60–80% ‘crippled’, and 80–100% ‘bed bound or exaggerating’.
Patients were randomly allocated into 2 equal study groups; Group M assigned to receive 100μg fentanyl and 120mg methylprednisolone solution (Solu-medrol) in 20ml saline and Group H+M assigned to receive 100μg fentanyl, 120mg methylprednisolone solution and 1500 units hyaluronidase in 20ml saline (group H+M). All patients were assigned to receive 2 injection-settings one-week apart of the same medications.

The epidural injection was performed in an operating theater. The desired intervertebral level was located using the line connecting the superior iliac crests located the L4 vertebra as an anatomical landmark. After establishing this anatomical landmark, adjacent vertebrae were palpated and marked. Thus, the intervertebral space closest to the level of pathology was clearly marked. Before epidural catheterization with the patient in the sitting position, 1% lidocaine was liberally infiltrated into the skin and subcutaneous tissue in an aseptic fashion. Using an air loss of resistance technique, an epidural catheter was inserted through an 18-gauge and advanced six cm in the epidural space. Tuohy needle placed at the interspace closest to the clinical level of pathology. In all cases, the catheter was placed toward the level of pathology. In the case of accidental dural puncture, the Tuohy needle was removed and the epidural injection with methylprednisolone was attempted at either one intervertebral space above or below the initial attempt and the case was excluded from the study.
All patients received their assigned medication after a test dose with 3ml lidocaine adrenaline, 20 ml of (fentanyl & methylprednisolone) or (fentanyl, methylprednisolone & hyaluronidase) are given and then 30 ml of saline is given 15 minutes after each injection. No local anesthetic was added to the mixture to avoid high level of sympathetic block. At the end of the procedure, the epidural catheter was removed and sterile dressing was applied at puncture site. Following drug injection, patients were admitted to the recovery room for 2 hours for monitoring of vital signs and any possible complications, then patients were allowed to leave the hospital after another two hours in the hospital ward.

Follow-up consisted of evaluation of back and leg pain scores, disability score and the need for domiciliary analgesics. Assessment was conducted at 1, 3, 6 and 12 months after the second injection setting.

Data were analyzed using Wilcoxon analysis for unpaired data and Chi-square (X2) test for comparisons of non-parametric results. Statistical analysis was conducted using the SPSS (Version 10, 2002) for Windows statistical package. A P value <0.05 was considered statistically significant.

Results
The present study was conducted since July 2005 until May 2007 and included 60 patients with failed back surgery syndrome and mean duration of symptoms of 9.2±3.1; range: 4-16 months. There were 29 male and 31 female patients with mean age of 46.9±7.3; range: 32-62 years.  There was a non-significant difference between both study groups regarding age, male: female ratio and duration of symptoms, (Table 1).

During injection procedure, discomfort that was related to changes in the epidural pressure caused by rapid the saline infusion was reported in 24 patients (40%); 14 in group M&H and 10 in group M. Fifteen patients had headache, 7 patients complained of temporary increase of low back pain and 2 patients neck pain. Such complaint disappeared on stopping saline infusion resulting in epidural pressure normalization. Burning sensation in the lower limb was experienced in two patients in group H+M, burning sensation started in the next day after injection and resolved gradually within three days. No hypotension or respiratory depression occurred in any case.

Throughout the follow-up period, the VAS score for low back and leg pain showed gradual decrease in both groups, however, there was a significant increase in number of patients experienced relief of both low-back, (Fig. 1) and leg pain, (Fig. 2) in H+M group, (X2=10.39, p=0.009 & X2=3.36, p=0.042, respectively) compared to M group, (Table 2).

Mean low-back pain VAS scores were significantly lower in H+M group at 3-, 6- and 12-months after injection compared to that reported in M group, while the difference was non-significant at 1-month after injection, but in favor of H+M group, (Table 3). On contrary, mean leg pain VAS scores were significantly lower in H+M group throughout the observation period compared to that reported in M group, (Table 4, Fig. 3).

Throughout the follow-up period, number of patients required analgesia at home showed gradual increase in both groups, however, there was a significant increase of number of patients required analgesia in M group, (X2=6.2, p=0.029) compared to H+M group, (Fig. 4).

Mean disability scores were significantly lower in H+M group compared to pre-injection scores throughout the observation period, while in group M were significantly lower till 6-m after injection and the difference was non-significantly better at 12-months after injection compared to pre-injection scores. In both groups, the lowest DS scores were reported at one month after injection and increased thereafter. Group H+M showed significantly lower DS scores till 6-m after injection compared to M group, but at 12-months after injection the difference was non-significant but in favor of H+M group, (Table 5, Fig. 5).

Table (1): Patients' characteristics 
	
	Group M (n=30)
	Group H+M (n=30)

	Age(years)
	46.1±6.9 (32-60)
	47.6±7.7 (32-62)

	Gender (M=F)
	14/16
	15/15

	Height (cm)
	167.1±4.2 (158-172)
	168±3.8 (159-173)

	Duration of symptoms (months)
	9.4±3.2 (4-16)
	9±3 (5-15)


Table (2): Patients' distribution according to experiencing low back pain relief throughout 12-months observation period

	
	Low back pain
	Leg pain

	
	H+M group
	M group
	H+M group
	M group

	1-month post-injection
	23 (76.7%)
	17 (56.7%)
	19 (63.3%)
	15 (50%)

	3-month post-injection
	19 (63.3%)
	13 (43.3%)
	17 (56.7%)
	13 (43.3%)

	6-month post-injection
	15 (50%)
	9 (30%)
	15 (50%)
	11 (36.7%)

	12-month post-injection
	13 (43.3%)
	7 (23.3%)
	13 (43.3%)
	9 (30%)


Table (3): Mean (+SD) of low back-pain VAS scores recorded throughout 12-months observation period

	
	M group
	H+M group
	Statistical analysis

	
	
	
	Z
	p

	Pre-injection
	71.3±11.4
	75.7±10.4
	1.152
	>0.05

	1-month post-injection
	31.7±21.5
	21.3±15.5
	1.828
	>0.05

	3-month post-injection
	34.7±20.1
	24±17.1
	2.044
	=0.041

	6-month post-injection
	40.7±18
	26.7±18.4
	2.455
	=0.014

	12-month post-injection
	42.7±16
	29±19
	2.576
	=0.010


Table (4): Mean (+SD) of leg pain VAS scores recorded throughout 12-months observation period

	
	H+M group
	M group
	Statistical analysis

	
	
	
	Z
	p

	Pre-injection
	82.3±11
	81.5±13
	0.012
	>0.05

	1-month post-injection
	24.2±13.4
	32.8±14.1
	2.491
	=0.013

	3-month post-injection
	27.8±14.7
	36.4±15.7
	2.276
	=0.023

	6-month post-injection
	30.7±15.6
	40.1±16.3
	2.111
	=0.035

	12-month post-injection
	34.2±18.1
	45.2±17.4
	2.154
	=0.031


Table (5): Mean (+SD) of DS scores recorded throughout 12-months observation period

	
	H+M group
	M group
	Statistical analysis

	
	
	
	Z
	p

	Pre-injection
	60.1±6.3
	60.8±6.4
	1.604
	>0.05

	1-month post-injection
	32.9±6
	42±7
	4.168
	<0.001

	
	p1<0.001
	p1<0.001
	
	

	3-month post-injection
	44.8±7.2
	52±4.9
	3.992
	<0.001

	
	p1<0.001
	p1<0.001
	
	

	
	p2<0.001
	p2<0.001
	
	

	6-month post-injection
	51.6±5.8
	55.8±6.7
	2.6
	=0.049

	
	p1<0.001
	p1=0.001
	
	

	
	p2<0.001
	p2=0.005
	
	

	
	p3<0.001
	p3<0.001
	
	

	12-month post-injection
	57.1±8.7
	58.9±6.9
	1.823
	>0.05

	
	p1=0.040
	p1>0.05
	
	

	
	p2<0.001
	p2<0.001
	
	

	
	p3<0.001
	p3<0.001
	
	

	
	p4<0.001
	p4=0.001
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[image: image2.emf]Fig. (2): Patients' distribution according to experiencing leg pain 
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[image: image3.emf]Fig. (3): Progress of low-back and leg pain scores reported 

in studied patients throughout 12-months observation 

period

0

10

20

30

40

50

60

70

80

90

Pre 1-m 3-m 6-m 12-m

Leg pain VAS scores

0

10

20

30

40

50

60

70

80

Low-back pain VAS scores

Leg pain (M+H) Leg pain (M)

Back pain (H+M) Back pain (M)


[image: image4.emf]Fig. (4): Patients' distribution according to requesting analgesia 
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[image: image5.emf]Fig. (5): Progress of disability score reported in 
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period

0

5

10

15

20

25

30

35

40

45

50

55

60

65

Pre 1-m 3-m 6-m 12-m

DS scores

M+H group M group


Discussion

Epidural fibrosis with or without adhesive arachnoiditis most commonly occurs as a complication of spinal surgery and may be included under the diagnosis of "failed back syndrome." Both conditions result from manipulation of the supporting structures of the spine and are related to inflammatory reactions that result in the entrapment of nerves within dense scar tissue, (Hsu et al., 2006). 
Failed back syndrome reflects the failure to achieve a satisfactory result after a lumbosacral spine surgical procedure. This can occur because of an incorrect diagnosis (including poor patient selection based on the presence of entrenched illness behaviors and interfering psychosocial factors), improper/inadequate surgery (such as not decompressing the nerve roots enough or failure to recognize the significance of concurrent stenosis), or complications of the surgery or a diagnostic procedure (such as surgical trauma, infection, or bleeding contributing to the evolution of arachnoiditis), (Loeser et al., 1990). 
The differential diagnosis for failed back syndrome is substantial and includes diskitis, recurrent/new herniated disc, arthritis, osteomyelitis, spinal or fusion stenosis, spinal instability, fusion pseudoarthrosis, epidural scarring, degenerative disc disease, facet arthropathy, muscle spasm, myofascial pain, neoplasm, osteoporosis, and psychological and environmental factors. Epidural nerve root fibrosis is considered as a tentative diagnosis if other pathology such as disc sequestration, recurrent disc herniation, spinal instability, and extensive degeneration of the vertebrae with spinal stenosis are ruled out, (Hart, 2006).
Significant evidence is lacking for interlaminar and caudal epidural steroid injections in chronic refractory low back and lower extremity pain, (Boswell et al., 2003). Phillips & Cunningham (2002) reported that no form of surgical treatment or adhesion lysis procedure of epidural fibrosis has proven to be safe and effective. Percutaneous  epidural adhesiolysis emerged to eliminate the deleterious effects of a scar, which can physically prevent direct application of drugs to nerves or other tissues, and to assure delivery of high concentrations of injected drugs to the target areas (Manchikanti & Bakhit, 2000). 
However, the literature concerning the clinical effectiveness of percutaneous adhesiolysis has been scant. Thus, the current study aimed to compare the efficiency of epidural injection of methylprednisolone with or without hyaluronidase in treating patients with failed back surgery syndrome.

The VAS score for low back and leg pain showed gradual decrease in both groups, however, there was a significant increase in number of patients experienced pain relief in H+M group compared to M group. Mean low-back pain VAS scores were significantly lower in H+M group at 3-, 6- and 12-months after injection compared to M group, while the difference was non-significant at 1-month after injection, but in favor of H+M group. Mean leg pain VAS scores were significantly lower in H+M group compared to M group throughout the observation period. Moreover, number of patients required analgesia at home showed a significant increase in M group compared to H+M group. Mean disability scores were significantly lower in H+M group compared to pre-injection scores throughout the observation period, while in group M were significantly lower till 6-m after injection and the difference was non-significantly better at 12-months after injection compared to pre-injection scores. In both groups, the lowest DS scores were reported at one month after injection and increased thereafter. Group H+M showed significantly lower DS scores till 6-m after injection compared to M group, but at 12-months after injection the difference was non-significant but in favor of H+M group.
These data illustrate the beneficial effect of percutaneous adhesiolysis on pain associated with failed back surgery syndrome irrespective of the material used. These results agreed with that previously reported in literature; Boswell et al., (2005 & 2007), tried to develop evidence-based clinical practice guidelines for interventional techniques in the management of chronic spinal pain and found the evidence for percutaneous epidural adhesiolysis was strong as a management strategy for chronic back pain. Mavrocordatos & Cahana (2006), reported moderate evidence for the use of transforaminal epidural steroid injections, lumbar percutaneous adhesiolysis and spinal endoscopy for painful lumbar radiculopathy and spinal cord stimulation and intrathecal pumps mostly after spinal surgery.

In support of the beneficial outcome of percutaneous epidural adhesiolysis as a minimally invasive strategy for failed back surgery syndrome, Smigiel et al., (2006) compared the outcome 12-months  after surgical treatment of patients with failed back surgery syndrome applying 3 methods: decopmpression, transpedicular fixation with decompression and decompession connected with transpedicular fixation and inerbody fusion and found the best results of treatment was gained in decompression connected with transpedicular fixation and interbody fusion and good result came up 41% and 20% with other procedures. On contrary, with percutenous adhesiolysis 33.3% and 36.7% of studied patients still experiencing low-back and leg pain relief, respectively, at 12-months after injection with a significantly low total VAS score in comparison to pre-injection scores without surgical interference thus minimizing the risk, costs and hospital stay.

Epidural adhesiolysis using a combination of steroid and hyaluronidase provided superior outcome over steroid alone manifested as significant increase of number of patients had pain relief with a significant reduction of pain severity and disability scores.  At 1-month post-injection 58% of patients injected with steroid had pain relief while 76.7% of patients received steroid and hyaluronidase still had pain relief. 
These findings were superior than that reported by Stanczak et al., (2003) who found on day 14, 54% of Celestone (betamethasone sodium phosphate and betamethasone acetate injectable suspension) recipients and 71% of Kenalog (triamcinolone acetonide injectable suspension) recipients showed  pain improvement. Furthermore, this study reported these figures at 2-wk after injection, while in the current study the reported figures were at 1-month after injection, thus signifying that the extent of pain relief was not only as number of patients but also as prolonged duration of relief.
The beneficial effects of epidural injection of steroids with hyaluronidase could be explained by pathogenesis of epidural fibrosis; defects in fibrinolytic activity are described in failed back surgery syndrome, leading to fibrin deposits and chronic inflammation, (Pountin et al., 1987). The formation of scar tissue around the nerve root can reduce the vascularization of the nerve, leading to deafferentiation (Cooper et al., 1991). It can also impair nerve root mobility, leading to pain on movement of the limbs or vertebrae (Butler, 1991). Thus, epidural injections of corticosteroids and hyaluronidase can be justified; corticosteroids might reduce inflammation, (Benzon, 1986) and the hyaluronidase can reduce fibrosis, (Borle et al., 1991). 

In support of such explanation, various animal studies evaluated the beneficial effects of immediate application of hyaluronidase; Pang et al., (2006), compared the outcome of leaving the exposed dura mater uncovered, covered with sodium hyaluronate jell, the lamina repaired with the autologous spinous process or with the sodium hyaluronate jel filling and the autologous spinous process. Severe peridural adhesion was formed in animals with exposed dura, less adhesion formed in other groups and the density of the epidural scars was significantly less on hyaluronate application.
Another factor contributed to better outcome of the current study was the forceful injection of 30 ml saline which could act as a mechanical means for adhesiolysis, such result goes in hand with Revel et al., (1996), who found forceful epidural injections appear more effective than a simple epidural injection with corticosteroids alone. In addition, Manchikanti et al., (2004), compared the outcome of mechanical adhesiolysis and epidural neurolysis using either normal or hypertonic saline compared to neurolysis only using normal saline and they reported a non-significant difference between normal and hypertonic saline, but a significant difference in favor of the use of combined epidural neurolysis with mechanical adesiolysis. 
The obtained results confirm the benefits of percutaneous epidural adheiolysis as part of an overall pain management strategy with a superior outcome with the use of hyaluronidase in combination with methylprednisolone. 
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