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BACK PAIN AND DISABILITY AFTER LUMBAR
LAMINECTOMY: IS THERE A RELATIONSHIP
TO MUSCLE RETRACTION?
OBJECTIVE: Preliminary studies have suggested that prolonged retraction of the
paraspinal muscle during spinal surgery may produce ischemic damage. We report the
continuous measurement of intramuscular pressure (IMP) during decompressive lumbar laminectomy and its relationship to subsequent back pain and disability.
METHODS: Twenty patients undergoing two-level decompressive lumbar laminectomy
for lumbar canal stenosis were recruited. Back pain and disability were assessed by use of
the Visual Analog Score (VAS), Oswestry Disability Index (ODI), and Short-Form 36
(SF-36) Health Survey. During surgery, IMP was recorded continuously from the multifidus
muscle by use of a pressure transducer. The intramuscular perfusion pressure (IPP) was
estimated as the difference between the patient’s mean arterial pressure and IMP.
RESULTS: Two muscle retractors were used: the Norfolk and Norwich (n ⫽ 10) and the
McCulloch (n ⫽ 10). The mean duration of deep muscle retraction was 62.7 ⫾ 8
minutes (range, 19–133 min). On application of deep muscle retraction, there was a
rapid and sustained increase in IMP (P ⬍ 0.001), and overall, the calculated mean IPP
approached 0 mm Hg or less during this period (P ⬍ 0.001). On release of deep muscle
retraction, there was a rapid decrease in IMP to preoperative levels. The IPP was
greater with the Norfolk and Norwich than the McCulloch retractor (P ⬍ 0.001).
Compared with preoperative values, there was a decrease in ODI (P ⬍ 0.001) and VAS
for back pain (P ⬍ 0.001) at discharge and 4 to 6 weeks and 6 months after surgery.
In addition, there was a decrease in SF-36 scores at 6 months compared with
preoperative values (P ⬍ 0.001). Total duration of muscle retraction greater than 60
minutes was associated with worse VAS scores for back pain and ODI and SF-36
scores for disability at 6 months after surgery (P ⬍ 0.05). There was no relationship
between the VAS, ODI, and SF-36 scores and other parameters measured, including
the mean IPP, retractor type, operating surgeon, and wound length.
CONCLUSION: The McCulloch retractor generates a higher IMP than the Norfolk and
Norwich retractor. However, postoperative improvement in VAS, ODI, and SF-36
scores in these patients was associated with a shorter duration of muscle retraction and
not the degree of IMP or IPP generated. In this respect, periodic relaxation of the
paraspinal muscle retractors during surgery to allow muscle perfusion may help to
reduce postoperative back pain and disability.
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atients presenting with symptoms of
neurogenic claudication often report
concurrent back pain that may be as debilitating as their lower limb symptoms (1,
12–14). Decompressive lumbar laminectomy
improves the symptoms of neurogenic claudi-
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cation but seems to be less effective in relieving lower back pain (1, 12–14). Moreover, surgery exposes and can traumatize the
paravertebral muscles. Consequently, lumbar
back pain can be expected to be worse in the
immediate postoperative period. Approxi-
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mately 30 to 40% of patients continue to complain of severe
back pain in the long term. This has been ascribed to progression of degenerative disease of the spine and the onset of
spondylolisthesis (7, 10, 12, 14, 23, 27).
Paravertebral muscles become compressed by self-retaining
retractors used during posterior spinal surgery. The external
pressure will impede local blood flow by increasing the intramuscular pressures (IMPs) (17, 21). The application of prolonged muscle retraction at high pressures has been shown to
produce injury to paraspinal muscles and nerves in animal
models and human patients (16, 26, 28). This ischemic damage
may be the underlying cause for the electrophysiological (11,
20) and magnetic resonance imaging abnormalities (5) observed after surgery, as well as a decrease in trunk muscle
strength seen in the paraspinal muscles of patients undergoing
posterior lumbar spine surgery (5, 22). The impact of the
muscle retraction on postoperative low back pain and disability is less clear.
In this study, we investigated the effect of the duration of
muscle retraction on low back pain and disability after decompressive lumbar laminectomy. We also compared the pressures generated by two commonly used muscle retractors in
lumbar surgery and the effect on clinical outcome.

PATIENTS AND METHODS
A prospective study of 20 patients undergoing two-level
decompressive lumbar laminectomies was performed. The
study was approved by the local ethics committee, and informed consent was obtained from all patients. Patients with
symptoms and signs suggestive of neurogenic claudication
and radiological evidence of lumbar canal stenosis were recruited for the study.
Presenting symptoms were recorded, and patients completed health survey questionnaires before surgery. These included the a visual analog scale (VAS) for the degree of back
pain felt by the patient, the Oswestry Disability Index (ODI,
Version 2.0), and the Short-Form 36 Health Survey (SF-36).
The VAS is a simple visual scale, which was scored according
to how much back pain each patient felt (0, no pain; 10,
maximal pain). It was completed before surgery and after
surgery on a daily basis while in hospital and at 4 to 6 weeks
and 6 months after surgery. The SF-36 is a comprehensive
measure of health status divided into eight parameters: physical functioning, physical role, bodily pain, general health,
vitality, social functioning, emotional role, and mental health
(2). Each parameter has a separate score (0, maximum disability; 100, no disability), and the survey was completed before
surgery and at 6 months after surgery. The ODI is a diseasespecific outcome measure used in the management of spinal
disorders (0, no disability; 100, maximum disability) (4). This
was completed before surgery, at discharge, and at 4 to 6
weeks and 6 months after surgery.
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Details of Surgery
Surgery was performed under a general anesthetic, with the
patient prone on a Montreal mattress or a Wilson frame. Local
anesthetic (20 ml of 0.5% bupivacaine [Marcaine; Sanofi
Winthrop Pharmaceuticals, New York, NY] with adrenaline)
was infiltrated subcutaneously into the wound in all cases. A
midline skin incision was made, and a bilateral muscle strip
was performed. In each patient, one of two deep muscle
retractors was used, the Norfolk and Norwich or the McCulloch self-retaining retractor (Fig. 1). The type of retractor used
in each patient was chosen according to the personal preference of the operating surgeon. The retractors were applied
continuously until the decompression was completed. Partial
facetectomies and foraminotomies were carried out as necessary to achieve lateral decompression. An extradural wound
drain was placed for 1 to 2 days after surgery. Spinal instrumentation was not performed in any patient. After surgery,
patients were encouraged to mobilize early with standard
physiotherapy support. Standard postoperative analgesia was
administered according to an analgesic ladder based on the
patient’s requirements. Patients were discharged home when
they were able to mobilize safely.
At surgery, the following details were recorded: operating
surgeon, total duration of surgery, duration of deep muscle
retraction, and wound length. In addition, the IMP and the mean
arterial blood pressure (MAP) were monitored continuously.

Intramuscular Pressure Monitoring
The IMP was monitored with a 19-gauge needle inserted
into the multifidus muscle 1 cm from the midline adjacent to
the muscle retractor (29). The needle was always inserted into
the muscle on the side on which the main operating surgeon
was standing. This needle was connected to a pressure transducer via saline-filled tubing (29). In each patient, the IMP and
MAP were recorded continuously on a multichannel recorder
throughout the procedure. IMP recording commenced before
the skin incision was made (preoperative value). An estimation of the intramuscular perfusion pressure (IPP) was derived
by subtracting the IMP from the mean arterial pressure (IPP ⫽
MAP ⫺ IMP) (8, 9, 21).

Statistical Analysis
Repeated-measures analysis of variance (ANOVA) was
used to analyze the changes in IMP and IPP during surgery.

FIGURE 1. Photographs of the two deep muscle retractors used in the
study. A, the Norfolk and Norwich retractor; B, the McCulloch selfretaining retractor.
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Changes in VAS, ODI, and SF-36 from before surgery, at
discharge, and at 4 to 6 weeks and 6 months of follow-up were
also analyzed by use of repeated-measures ANOVA. The preoperative factors (sex, operating surgeon, smoking status, previous surgery) and intraoperative factors (wound length, retractor type, duration of muscle retraction, and mean IMP and
IPP) were entered as between-subjects factors, and the patient’s age, body mass index, and wound length were entered
as covariates. The covariates were entered in a forward stepwise manner.
Post hoc pairwise comparisons were performed with Bonferroni’s test. The null hypothesis was rejected at a significance
level of P ⬍ 0.05. All tests were performed with the SPSS
statistical package (SPSS, Inc., Chicago, IL).

RESULTS
Demographic Details
Of 20 patients included in the study, 12 (60%) were male,
the mean age was 62 ⫾ 4 years (range, 27–84 yr), and 8
patients (40%) were smokers. Six patients (30%) had undergone previous decompressive surgery in the lumbar spine.
The level of previous surgery was either proximal or distal to
the level of surgery on this occasion. The mean body mass
index was 29.3 ⫾ 2 kg/m2 (range, 21–47 kg/m2), and the mean
duration of symptoms before surgery was 35 ⫾ 8 months
(range, 2–144 mo). All patients described back pain and neurogenic claudication at presentation (n ⫽ 20). Other symptoms
included sciatica-type leg pains (n ⫽ 10). The mean duration
of hospital stay was 4.8 ⫾ 0.5 days (range, 2–10 d).
The main operating surgeons were consultants (n ⫽ 7) and
senior trainees (n ⫽ 13). All patients underwent two-level
laminectomies, and 13 patients (65%) underwent additional
foraminotomies. The mean wound length was 88.1 ⫾ 5 mm
(range, 550–1500 mm). The muscle retractors used were Norfolk and Norwich (n ⫽ 10) or McCulloch (n ⫽ 10). The mean

FIGURE 2. Graph showing the changes in mean ⫾ standard error of the
mean of IMP, MAP, and IPP during decompressive lumbar laminectomy
(n ⫽ 20).
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duration of deep muscle retraction was 62.7 ⫾ 8 minutes
(range, 19–133 min), and the mean total duration of surgery
was 87 ⫾ 11 minutes (range, 37–155 min).

Intramuscular Pressure Recordings
On application of deep muscle retractors, there was a rapid
and sustained increase in IMP (F ⫽ 26.8, P ⬍ 0.001, repeatedmeasures ANOVA), and overall, the calculated mean IPP approached 0 mm Hg or less during this period (F ⫽ 36.8, P ⬍
0.001; Fig. 2). On release of deep muscle retractors, there was
a rapid decrease in IMP and correspondingly an increase in
IPP to preoperative levels (Fig. 2).
During the period of muscle retraction, the IMP was greater
with McCulloch than Norfolk and Norwich retractors (F ⫽
11.8, P ⬍ 0.001, repeated-measures ANOVA) (Fig. 3). The IPP
was greater with Norfolk and Norwich than McCulloch retractors (F ⫽ 12.2, P ⬍ 0.001) (Fig. 3).

FIGURE 3. Graphs showing changes in IMP (A) and IPP (B) during
decompressive lumbar laminectomy when Norfolk and Norwich (n ⫽ 10)
and McCulloch (n ⫽ 10) retractors were used (**, P ⬍ 0.01 compared
with values for Norfolk and Norwich retractor; repeated-measures
ANOVA and post hoc Bonferroni’s test). Values represent the mean ⫾
standard error of the mean.
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Changes in Back Pain (VAS), ODI, and SF-36
Compared with preoperative values, there was a decrease
in ODI (F ⫽ 10.9, P ⬍ 0.001) and VAS for back pain (F ⫽ 11.1,
P ⬍ 0.001) at discharge and 4 to 6 weeks and 6 months after
surgery (repeated-measures ANOVA) (Table 1). There was
also a decrease in SF-36 scores at 6 months for the following
parameters: physical functioning (F ⫽ 13.3, P ⬍ 0.001,
repeated-measures ANOVA), physical role (F ⫽ 7.6, P ⬍
0.01), bodily pain (F ⫽ 20.8, P ⬍ 0.001), and social functioning (F ⫽ 9.1, P ⬍ 0.01) (Table 1). There was no change in
SF-36 scores at 6-month follow-up for the remaining parameters: general health, vitality, emotional role, and mental
health (P ⬎ 0.1).

Effect of Duration of Surgery
For all patients, the median value for the duration of
muscle retraction was 60 minutes. In each patient, the duration of muscle retraction was categorized as “Short-op” (n
⫽ 10) or “Long-op” (n ⫽ 10) about the median value of 60
minutes.
There was a significant interaction between the duration of
muscle retraction (categorized as Short-op or Long-op) and
the VAS scores for back pain (F ⫽ 4.9, P ⬍ 0.001, repeatedmeasures ANOVA) (Fig. 4A). Patients with a total duration of
muscle retraction greater than 60 minutes were associated
with higher VAS scores for back pain at 6 months after surgery
(P ⬍ 0.05) (Fig. 4A).
There was also a significant interaction between the duration of muscle retraction and the ODI (F ⫽ 3.1, P ⬍ 0.05,
repeated-measures ANOVA) (Fig. 4B). Patients with a total
duration of muscle retraction greater than 60 minutes were
associated with higher ODI scores at 6 months after surgery (P
⬍ 0.01) (Fig. 4B).

FIGURE 4. Graphs showing changes in VAS (A) and ODI (B) as a function of duration of muscular retraction for patients undergoing lumbar
laminectomies. The duration of muscle retraction has been categorized as
Short-op (n ⫽ 10) or Long-op (n ⫽ 10) about the median value of 60
minutes (*, P ⬍ 0.05; **, P ⬍ 0.01, compared with values for Long-op;
repeated-measures ANOVA and post hoc Bonferroni’s test). Values represent the mean ⫾ standard error of the mean.

Patients with a total duration of muscle retraction greater
than 60 minutes were associated with higher SF-36 score at 6
months after surgery for the following parameters: physical
functioning (F ⫽ 4.8, P ⬍ 0.05) (Fig. 5A) and physical role (F ⫽

TABLE 1. Changes in back pain as assessed by visual analog score and disability as assessed by Oswestry Disability Index and Short-Form
36 after decompressive lumbar laminectomya
Before surgery

At discharge

4 – 6 wk after surgery

6 mo after surgery

Visual analog score

5.74 ⫾ 0.5

4.01 ⫾ 0.5b

3.52 ⫾ 0.5c

3.38 ⫾ 0.7c

Oswestry Disability Index

26.0 ⫾ 2

20.1 ⫾ 2c

17.5 ⫾ 2c

18.5 ⫾ 2c

Short-Form 36
Physical functioning
Physical role
Bodily pain
General health
Vitality
Social functioning
Emotional role
Mental health

23.0 ⫾ 5
10.0 ⫾ 7
28.3 ⫾ 4
59.3 ⫾ 5
47.0 ⫾ 6
32.2 ⫾ 7
35.0 ⫾ 10
59.2 ⫾ 7

45.8 ⫾ 6c
33.8 ⫾ 10c
49.0 ⫾ 5c
57.3 ⫾ 6
52.0 ⫾ 6
54.8 ⫾ 8c
38.0 ⫾ 10
62.8 ⫾ 6

n ⫽ 20. Values represent the mean ⫾ standard error of the mean.
P ⬍ 0.05.
c
P ⬍ 0.01.
a

b
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FIGURE 6. Graphs showing changes in VAS (A) and ODI (B) as a function of the muscle retractors used for patients undergoing lumbar laminectomies. The muscle retractors used were Norfolk and Norwich (n ⫽ 10) or
McCulloch (n ⫽ 10) (repeated-measures ANOVA and post hoc Bonferroni’s test). Values represent the mean ⫾ standard error of the mean.
FIGURE 5. Graphs showing changes in SF-36 scales as a function of
duration of muscular retraction for patients undergoing lumbar laminectomies. The duration of muscle retraction has been categorized as Short-op
(n ⫽ 10) or Long-op (n ⫽ 10) about the median value of 60 minutes.
Changes in SF-36 scales for physical functioning (A), physical role (B),
bodily pain (C), and social functioning (D) are shown (*, P ⬍ 0.05, compared with values for Long-op; repeated-measures ANOVA and post hoc
Bonferroni’s test). Values represent the mean ⫾ standard error of the
mean.

4.2, P ⬍ 0.05) (Fig. 5B). None of the other parameters of the
SF-36 had a significant interaction with duration of muscle
retraction (P ⬎ 0.1, repeated-measures ANOVA) (Fig. 5).

Effect of Retractor Type
There were no significant interactions between the type of
muscle retractor used (Norfolk and Norwich or McCulloch)
and the VAS scores for back pain (F ⫽ 1.1, P ⫽ 0.4, repeatedmeasures ANOVA) (Fig. 6A), ODI (F ⫽ 1.3, P ⫽ 0.3) (Fig. 6B),
or any of the parameters for the SF-36 at 6 months after
surgery (P ⬎ 0.1).

Effect of Mean IPP
For each patient, the mean IPP was calculated as the average IPP over the duration of muscle retraction. When all
patients were considered together, the median IPP was ⫺16
mm Hg. In each patient, the mean IPP was categorized as
“High IPP” (n ⫽ 10) or “Low IPP” (n ⫽ 10) about this median
value of ⫺16 mm Hg.

NEUROSURGERY

There was no significant interaction between the mean IPP
(categorized as High IPP or Low IPP) and the VAS scores for
back pain (F ⫽ 1.1, P ⫽ 0.4, repeated-measures ANOVA) (Fig.
7A), ODI (F ⫽ 1.4, P ⫽ 0.3) (Fig. 7B), or any of the parameters
for the SF-36 at 6 months after surgery (P ⬎ 0.1).

Effect of Other Parameters
There were no significant interactions between the VAS,
ODI, and SF-36 scores and the patient’s age, sex, body mass
index, smoking status, previous lumbar surgery, seniority of
the operating surgeon, wound length, or additional foraminotomies performed (P ⬎ 0.1, repeated-measures ANOVA).
There were no differences in the retractor type, duration of
muscle retraction, IMP, or IPP between the patients who had
undergone previous lumbar spinal surgery and those who
had not.

DISCUSSION
The clinical impact of prolonged muscle retraction in patients undergoing spinal surgery is unclear. We studied the
possible relationship between the duration of muscle retraction and the pressures generated by different retractors and
postoperative back pain and disability in patients undergoing
lumbar laminectomy.

Changes in IMP and IPP
In all patients undergoing two-level lumbar laminectomies,
both MAP and IMP were measured continuously, and thus,
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trude during retraction. In contrast, the McCulloch retractor
blade is flat, and it can potentially open to a greater distance
between the retractor blades because of a rack-gearing mechanism. These factors may account for the higher IMP noted
with this type of retractor (23). Having demonstrated that the
two retractors generate different pressures, we explored the
impact of this on postoperative back pain and disability.

Changes in Back Pain and Disability Scores:
Predictive Factors

FIGURE 7. Graphs showing changes in VAS (A) and ODI (B) as a function of the mean IPP for patients undergoing decompressive lumbar laminectomies. For each patient, the mean IPP has been categorized as High
IPP (n ⫽ 10) or Low IPP (n ⫽ 10) about the median value of ⫺15.9
mm Hg (repeated-measures ANOVA and post hoc Bonferroni’s test). Values represent the mean ⫾ standard error of the mean.

IPP could be estimated as the difference between the two (8, 9,
21). Application of deep muscle retractors produced a rapid
rise in IMP, which usually matched or exceeded the MAP.
There were corresponding decreases in IPP to 0 mm Hg or
below. Thus, the paraspinal muscles are likely to be ischemic
during the period of muscle retraction. Indeed, this view is
supported by animal studies that demonstrated a dramatic
reduction in blood flow in the paraspinal muscles during
muscle retraction because of the high IMP generated (16, 17).
On removal of the muscle retractors, IMP and IPP rapidly
returned to resting levels. During deep muscle retraction,
there was a gradual decrease in IMP. This “creep” phenomenon has been observed previously and may represent stressrelaxation of muscle tissue (16, 17). Nevertheless, the IMP
before removal of muscle retractors was still high enough to
render the muscles ischemic. Our findings are consistent with
previous studies that measured IMP in an intermittent fashion
during lumbar spine surgery (16, 17, 25, 26).
Of the two retractors used in this study, the McCulloch type
generated a much higher IMP, which exceeded the MAP. As a
result, the calculated mean IPP had a large negative value
when this retractor was used, whereas the IPP with the Norfolk and Norwich retractor remained at approximately 0
mm Hg. The fact that the McCulloch retractor generates a
much higher external compression of the paraspinal muscles
than the Norfolk and Norwich retractor may be related to the
design of the retractor. The Norfolk and Norwich retractor
blade has slit-like gaps, through which the muscle may pro-
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In this prospective study, clinical outcome, as assessed by
the VAS for back pain and the ODI scores for disability improved after lumbar laminectomy. Furthermore, those parameters of SF-36 scores that closely relate to physical disability
showed improvements, namely, physical functioning, physical role, bodily pain, and social functioning. Our findings
confirm that decompressive lumbar laminectomy in patients
with lumbar canal stenosis can improve back pain, although
its main benefit is for symptoms of neurogenic claudication
and the disability associated with it (12, 14).
Interestingly, the postoperative improvement in VAS, ODI,
and SF-36 scores in these patients was associated with a
shorter duration of muscle retraction (i.e., muscle retraction
⬍60 min). In this respect, there was no difference in clinical
outcome between the two muscle retractors (McCulloch and
Norfolk and Norwich), despite the associated differences in
mean IMP and IPP generated by them. This may be because
both retractor types generated a high IMP that matched or
exceeded the MAP. Thus, from a physiological point of view,
the muscles under both sets of retractors would have been
severely ischemic and therefore associated with similar postoperative outcome. Moreover, on univariate analysis, the
changes in VAS, ODI, and SF-36 did not relate to a number of
other factors such as age, sex of patient, body mass index,
smoking status, duration of symptoms, previous lumbar surgery, seniority of the operating surgeon, wound length, and
additional foraminotomies performed. Although we cannot
rule out a complex interaction between these factors and clinical outcome, the findings of our study suggest that the duration of deep muscle retraction is an important determinant of
the improvement in back pain and disability after lumbar
laminectomy.
Such an interpretation would also be consistent with the
observations made by Gejo et al. (5), who reported that in
patients undergoing lumbar spine surgery, the incidence of
postoperative back pain was greater if the muscle retraction
time was prolonged (i.e., ⬎80 min). However, in the same
study, back pain assessed by VAS failed to correlate with
muscle retraction time (5). This discrepancy may have been
attributable in part to the heterogeneous nature of the patient
population studied, with patients undergoing one- or twolevel laminectomies as well as additional discectomies (5). The
number of levels laminectomized may affect postoperative
back pain, and to avoid this confounding factor, in the present
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study we recruited only patients undergoing two-level
laminectomies.
The mechanism(s) underlying the association between prolonged muscle retraction and postoperative back pain and
disability is not certain. It may be related to muscle ischemia
and necrosis. Indeed, in animal studies, paraspinal muscle
retraction with self-retaining retractors has been shown to
produce reduced blood flow, interstitial edema, and necrosis
of muscle and nerve fibers (15, 17). Muscle damage may also
be in part a result of direct mechanical compression by the
muscle retractor (17). Likewise, in patients undergoing lumbar
spinal surgery, there is histological evidence of muscle damage (16, 18, 26, 28). Moreover, electrophysiological and magnetic resonance imaging studies provide evidence of paraspinal muscle damage in these patients (5, 11, 20). Interestingly,
the duration of muscle retraction is related to the degree of
muscle damage, with long operations leading to greater muscle damage, higher levels of serum creatinine phosphokinase
MM isoenzyme activity (16), and a persistent high signal
change on T2-weighted magnetic resonance imaging scans of
the paraspinal muscles (6). Moreover, from a functional point
of view, muscle strength in the trunk is reduced after lumbar
spine surgery, and this is more apparent in patients with
muscle retraction longer than 80 minutes (5, 22). The postoperative recovery of extensor muscle strength in this group of
patients has also been shown to be slower than in patients
with shorter muscle retraction (5). Thus, prolonged muscle
retraction seems to cause greater muscle damage and muscle
weakness, and this may be responsible for the worse postoperative back pain and disability scores noted in this group of
patients in the present study.
If the duration of continuous muscle retraction is related to
postoperative outcome, then it may be useful to consider
intermittent muscle retraction in the spine. Indeed, in animal
studies, periodic relaxation of the paraspinal muscle retractors
for 5 minutes for every 1 hour of muscle retraction reduces the
damage to the paraspinal muscles seen on histological examination (15, 19). Moreover, the pathophysiological effects of
muscle retraction in the lumbar spine may be similar to those
seen in the skeletal muscle of peripheral limbs under a tourniquet. In peripheral limb surgery, intermittent release of the
tourniquet for 5 minutes every 1.5 hours of inflation may
avoid ischemic muscle injury (3, 24). Thus, in lumbar spine
surgery, intermittent release of the muscle retractor may be
beneficial. We are currently investigating the clinical outcome
after continuous versus intermittent application of muscle
retraction during spine surgery.
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COMMENTS

T

he authors studied 20 patients who underwent two-level
decompressive laminectomy with preoperative and postoperative disability scales and found that those individuals
who had longer muscle retraction had less favorable outcome
scales. These scales were applied intermittently, the last one
being at 6 months after surgery. They found that although two
retractors had different intramuscular perfusion pressure
numbers, this does not seem to affect the postoperative outcomes. They found that the primary factor responsible for this
worse outcome was the longer period of deep muscle retraction. The results seem somewhat obvious, but nevertheless, it
is nice to have it documented. It is of interest to note that this
held true 6 months after surgery. They also suggested that
performing periodic muscle relaxation might be of some benefit. Apparently the authors are in the process of studying this.
In a nice study, the authors have provided data for something
that has long been suspected.
Volker K.H. Sonntag
Phoenix, Arizona

T

he authors of this article have investigated the relationship
between muscle retraction and postoperative back pain in
patients undergoing lumbar laminectomy. From their data,
they conclude that the severity of postoperative back pain is
related to the length of time that muscle is retracted during
surgery for lumbar laminectomy. Intraoperative measurement
of muscle pressure indicated that retraction pressure exceeded
arterial pressure and produced ischemia. Postoperative back
pain and disability were not related to the type of retractor, the

length of the incision, the seniority of the operating surgeon,
or a number of other demographic factors (age, sex, body mass
index, smoking status). Although this article is provocative,
the numbers of patients are small, and the follow-up is only 6
months. One wonders whether there would be a difference in
disability and back pain at 1 year or longer. In this series, 6 of
20 patients had undergone lumbar surgery previously; although the authors could find no difference in outcome related to this factor, for obvious reasons, these patients probably should not have been included in this analysis.
This article is important because it strongly suggests that
retractors should be released at regular intervals in patients
undergoing lumbar laminectomy. This is certainly easy
enough to do. Periodic release of retraction would be even
more important in patients undergoing laminectomy at more
than the two levels reported for all the authors’ patients. A
prospective randomized study with larger numbers of patients with laminectomies of varying lengths is clearly
indicated.
Paul R. Cooper
New York, New York

D

atta et al. have presented an interesting comparison between the two spine retractors for lumbar spine surgery.
They have compared the intramuscular perfusion pressure
with objective clinical pain and disability assessment instruments after surgery. Although the McCulloch retractor was
associated with a higher intramuscular pressure compared
with the Norfolk and Norwich retractor, it was indeed associated with an improvement in clinical outcome parameters. It
was also, however, associated with a shorter duration of retraction. It seems, therefore, that the duration of retraction is
much more of a factor with regard to clinical outcome than
actual intramuscular perfusion pressure. The authors suggest
that periodic relaxation of retraction during surgery should
facilitate muscle perfusion and help reduce postoperative disability and pain. These observations are relevant and cogent.
Edward C. Benzel
Cleveland, Ohio

Ctenophores, or comb jellies, were among the first animals to develop a nervous system, no brain. They are characterized by eight rows of ciliated plates,
radially arranged on the spherical surface of their bodies, which allow them to swim. They also possess a statocyst—a unique sense organ controlling equilibrium. Most ctenophores are bioluminescent with the production of light originating in the walls of the eight rows of ciliated plates. (Photograph courtesy of Extreme Science.)

