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Objectives. To evaluate the effects of laminectomy surgery on pain, functional disability, sensitization and active
trigger points in subjects with lumbar disc herniation.

Methods. This study was a prospective pre-post single group study. Seventy-one patients (42 male and 29 female) have
been enrolled in the research with an age range of 20-60 (48 + 13.41). During 48 hours before surgery, patients were
examined by a physiotherapist. Pain intensity were measured by visual analogue scale, disability by oswestry index
(Persian version) and sensitivity level using pressure algometer. Three month after laminectomy, the patients were
re-examined for mentioned outcomes again.

Results. The majority of the patients (23 cases, 32.4 %) revealed 3 active trigger points of the muscles before surgery.
60 subjects (84.5 %) experienced a gradual onset of leg pain without a trauma history. Lumbar multifidus (74.9 %),
medial gastrocnemius (73.2 %), soleus (70.4) gluteus medius (62 %) were the most involved muscles with trigger points
before laminectomy. On the other hand, after laminectomy medial gastrocnemius (54.9 %), lateral gastrocnemius
(53.5 %), soleus (50.7 %), multifidus (39.4 %) and quadratus lumborum (39.4 %) were the most involved muscles with
trigger points. The existence of trigger points in longissimus thoracis (p = 0.04), quadratus lumborum (p = 0.001),
gluteus maximus (p = 0.04) and tibialis anterior (p = 0.02) were decreased significantly after laminectomy. Pain, disa-
bility and pain pressure threshold revealed significant differences before and after surgery.

Discussion. The pattern of active trigger points of muscles was different before and after surgery. Multifidus and gas-
trocnemius were the most prevalent muscles with myofascial pain syndrome before and after surgery respectively.
Conclusion. The present study revealed that pain, disability, number and prevalence of trigger points decreased after
lumbar laminectomy. Nevertheless, pressure pain threshold of trigger points increased after surgery. The pattern of active
trigger points of muscles was different before and after surgery. Multifidus and gastrocnemius were the most prevalent
muscles with myofascial pain syndrome before and after surgery respectively. In fact, current results showed that active
trigger points should be considered before and after laminectomy surgery.
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Llenb. OueHnTb BAUSHWE NAMUHIKTOMUMN Ha 60N1b, QYHKLMOHANbHYIO HETPYAOCNOCOOHOCT, CEHCUOMAN3ALMIO U aKTUBHbIE
TpUrrepHble TOYKM Yy NaLMEHTOB C rpbiXKe NOACHUYHOIO fUCKaA.

MeTtopbl. B HacTosLee NPOCNEKTUBHOE OAHOMPYNNOBOE UCCAEeA0BaHMe 0 U NOC/e onepauuy Bowen 71 nauneHT (42 Myx-
UMHbI M 29 )eHWMH) B Bo3pacTe 20—-60 net (48 + 13,41). 3a 48 4 go onepauuu NauueHToB ocMoTpen (u3noTepanesT.
WHTEeHCUBHOCTL 6011 3MEPANYN NO BU3YaNbHOW aHANOroBOIA LWKae, MHBANUAHOCTb — No uHAekcy OcBecTpy (nepcuackas
BEpCHsA), a ypOBEHb YYBCTBUTENIbHOCTM — C NOMOLLbIO anbromeTpa AaBneHus. Yepes 3 mec nocne NaMMHIKTOMUM NaLMeH-
Tbl 661N NOBTOPHO 06CNEA0BaHbI C MOMOLLbIO YKA3aHHbIX TECTOB.

Pesynbratbl. Y GonbwunHctea (23 cnyyas, 32,4 %) NaLuWeHTOB L0 ONepauum BbiSBNEHbl 3 aKTUBHblE TPUTTEPHbIE TOYKU
B Mblwyax. Y 60 (84,5 %) ucnbiTyeMblx Habnoganoch nocteneHHoe 3apoxaeHue 601 B Horax 6e3 TpaBM B aHaMHese.
TpurrepHble TOYKM 10 NTAMUH3IKTOMUM B OCHOBHOM NPUCYTCTBOBANM B NOSICHUYHOI MHOrOpa3aenbHoii (74,9 %), megnans-
HOI MKpoHOXHOM (73,2 %), kambanoBugHoii (70,4 %) v cpepHeit aroanyHoii (62 %) mblwuax. C gpyroii cTOpoHel, nocne
NIAMUH3KTOMUM TPUTTEPHBIE TOYKU B OCHOBHOM ObINU B MEAMANbHOI UKPOHOXHOW (54,9 %), naTepanbHOi UKPOHOXHOW
(53,5 %), kambanosugHom (50,7 %), MHoropasaenbHoi (39,4 %) v kBagpaTHOM nosicHYHoii (39,4 %) mMblwuax. Pacnpo-
CTPaHEHHOCTb TPUTTEPHBIX TOYEK B J/IMHHETLWEl MblwLe rpyaHoi kneTku (p = 0,04), KBafpaTHOI NoscHUYHOI (p = 0,001),
6onbwoit aroguyHon (p = 0,04) u nepepHeit 6onblwebepoBoit (p = 0,02) MbIWLAX 3HAYUTENLHO YMEHbLWMUAACL NOCHe
NamMUHIKTOMUU. MpU3HAKK 60K, MHBANUAM3ALUK U NOPOT 6ONEBOTO [ABNEHUSA BbIABUIN 3HAYUTENbHbIE PA3INYUA [O U NO-
cne onepauuu.

06cyxpeHmne. KaptuHa pacnpeaeneHus akTUBHbIX TPUTTEPHBIX TOYEK MbILWL, OTIMYaNack A0 U nocsie onepauuu. Hanbonee
yacto MuodacuuanbHblil 6oneBoil CUHLPOM A0 M NOC/E ONepaLyuu NPUCYTCTBOBAN B MHOTOPa3AenbHOM U UKPOHOXHOM
MbILLAX COOTBETCTBEHHO.

3aknioueHue. HacTosuee nccnefosaHue nokasano, Yto 60/b, MUHBANMAM3ALMS, YUCIO U PACTPOCTPAHEHHOCTb TPUITEPHbIX
TOYEK YMEHbIWMNCH NOC/E NOACHUYHOI NaMUH3IKTOMKUU. [Tpn 3TOM 60EBOI NOPOT A3aBAEHUSA HA TPUITEPHbBIE TOYKW NoC/e
onepauuu nosbicuncs. KaptuHa pacnpefeneHns akTMBHbIX TPUITEPHbIX TOYEK MbiLL, Gblna pasHoii 40 M Noc/ie onepayum.
Hanbonee yacto MuodacumanbHblii 601€BOI CUHAPOM A0 M NOC/E ONepaLyMu NPUCYTCTBOBa B MHOTOPa3AeNbHON U MKPO-
HOXXHOM MbllWLAX COOTBETCTBEHHO. PaKTUUYECKM pe3ynbTaTbl HACTOALEr0 UCCNEAOBAHNA NOKA3anu, YTO aKTUBHbIE TPUT-
repHble TOYKM CnefyeT yynThiBaTb B NepUOA A0 M NOCNE NAMUHIKTOMUN.

KnioueBble cnoBa: nosicHUYHbIM CTEHO3, MUODacLManbHbIi 60NEBOI CUHLPOM, TPUITEPHbIE TOYKU, TAMUHIKTOMMS, 6ONTb

IOna yntupoBanusa: 333atu K., PexansH 3., HOced3sage-Yabok L. u ap. BausHue onepayun nammHIKTOMUK Ha GONb,
(yHKLMOHANbHYIO HETPYAOCNOCOBHOCTD, CEHCMOUNU3ALLMIO U AKTUBHbIE TPUTTEPHbIE TOYKM Y NALMEHTOB C rPbiXeit nosc-
HUYHOro Ancka. Helipoxupyprus 2023;25(2):60-7. (Ha anrn.). DOI: 10.17650/1683-3295-2023-25-2-60-67

INTRODUCTION

Low back pain arising from intervertebral disc hernia-
tion is a crucial cause of disability [1]. Approximately four
hundred thousand people in the USA undergo lumbar disc
surgery annually [2]. It has been demonstrated that about
60 % of lumbar disc surgeries leads to favorable outcomes
[2, 3]. Inappropriate interpretation of MRI findings, spinal
instability, and surgical complications are the most impor-
tant reasons why these surgeries may lead to unfavorable
outcomes [4, 5].

Myofascial pain syndrome is a chronic pain condition
influencing musculoskeletal system [6]. It is characterized
by trigger points along with non-throbbing pain ranging
from mild to disabling pain [7]. Trigger point is a very
sensitive point located in a taut band of skeletal muscle
becoming painful due to pressure, tension, contraction
and excessive loading [8]. The referral pain is also a main
feature of the trigger points [9]. Trigger points are in two
active and latent forms. Active trigger points are the cause
of referral pain in 85 % of patients with musculoskeletal
pain [7]. It has recently been shown that these points
could be effective in creation and maintenance

of regional pain such as headache, temporomandibular
disorders, chronic pelvic pain syndrome, general pain such
as fibromyalgia syndrome (FMS) or whiplash syndrome,
and low back pain [10, 11].

Lumbar laminectomy is a cost effective surgical tech-
niques for patients with lumbar spine stenosis [12, 13]. The
lamina of the vertebrae is removed by a surgeon to decom-
press disc and nerve [13]. Muscles and soft tissues are dam-
aged after surgery and may produce trigger points [14].
As well, some interventions are performed to eliminate trig-
ger points after surgery [15]. Recently, some studies have
been conducted on the occurrence of trigger points after
various surgeries such as thoracic surgery or breast cancer
surgery [16, 17]. A study by Lacomba et al found that
44.8 % of women who underwent breast cancer surgery had
active trigger points in the shoulder and scapula muscles
after one year of follow-up [16]. Also, Fernandez-Lao et al,
showed active trigger points in neck and shoulder muscles
after lumpectomy or mastectomy surgery [17].

However, to the best of our knowledge, no study has yet
been performed on creation or disappearing of trigger points
subsequent to laminectomy. In the present study, our aim
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was to study the effects of laminectomy surgery on pain,
functional disability, sensitization and active trigger points
in subjects with lumbar disc herniation.

MATERIALS AND METHODS

We evaluated the patients before and after laminecto-
my surgery. Seventy-one patients (42 male and 29 female)
have been enrolled in the research with an age range
of 20—60 (48 £ 13.41). The patients suffering from back
pain before and after laminectomy of fourth and fifth ver-
tebrae were referred to physiotherapy center of poorsina
hospital. This pre-posttest single group study was prospec-
tively recorded at Clinicaltrials.gov with the clinical trial
number: IRCT20170516034003N7. The study was approved
by the research deputy of Guilan University of Medical
Sciences (code of ethics: IR GUMS.REC. 1396.344) and
all patients signed the informed consent form. The patient’s
flow chart is shown in figure 1.

The inclusion criteria were: The subjects with unilater-
al chronic low back pain that radiate to lower limb, the pain
duration was more than 3 months, the patients were select-
ed for laminectomy surgery by a neurosurgeon and were
hospitalized, the patients which had at least 1 trigger point
in lumbar or lower limb muscles.

Subjects with following conditions or diseases have
been excluded from the study: fibromyalgia, neuralgia,
rheumatoid arthritis, lumbar and hip myopathy, neuropathy
and myelopathy, cognitive disorders; cancer, cauda equine
syndrome, receiving acupuncture or trigger point injection,
pregnancy, abuse, receiving corticosteroids; surgery of oth-
er lumbar vertebrae; urinary incontinence; bilateral radic-
ular pain; and the subjects with lumbar spinal stenosis with-
out any trigger points. During 48 hours before surgery,
patients were examined by a physiotherapist. Demograph-
ic information of the patients was collected. Then, pain,
disability, pain pressure threshold and the muscles with
active trigger points have been recorded. In addition, pain
intensity were measured by visual analogue scale (VAS),
disability by oswestry disability index (Persian version) and
pain pressure threshold using pressure algometer [18]. The
patients were re-examined for mentioned outcomes three
months after laminectomy.

Evaluated for eligibility (n = 106)

Y Y

Excluded (n = 35):
+ 2 subjects: incontinence.
- 5:injection history.
+ 5: caude equina syndrome.
- 8: without any trigger points.

Included (before surgery)
(n=76)

Y Y

« 15: bilateral radicular pain Did not participate 3 month
in follow-up study after surgery
(n=5) (n=71)

Fig. 1. Participant flow chart

Pain intensity were determined using the VAS. The
patient was asked to indicate the pain intensity on a 100 mm
line. The number zero indicates the absence of pain and the
number 100 indicates the maximum amount of pain that
the subject had experienced. Validity and reliability of visual
pain measurement criteria have been proven in previous
studies [19, 20].

The oswestry disability index was used to assess the
degree of disability of patients with low back pain. This
questionnaire includes 10 sections. Each section contains
6 questions and has 5 points. The first question is given a
score of zero and the last question is given a score of 5. The
patient was asked to answer questions according to his/her
daily activities. The final score is calculated as a percentage
of disability. The validity and reliability of the Persian ver-
sion of this scale has been proven in previous studies [18].

Pressure algometer (SF model, South Korea) were used
to quantify the pressure threshold of pain before and after
treatment on trigger points. The device consists of a gun-
shaped handle with a pressure-sensitive disk measuring one
square centimeter at the tip [21]. to make the patient more
familiar with this device, the examiner will show it on the
styloid process of the right ulnar bone. The pressure gauge
was placed on the trigger points and was measured 3 times.
The average of 3 measurements was recorded as the amount
of pressure pain threshold in kilograms per square centim-
eter. It should be noted that the amount of pressure applied
by the examiner was constant at an approximate speed
of one kilogram per second. Patients were asked to say “yes”
to the onset of pain as soon as the pressure changes. The
mean values of trigger points in the muscles was recorded
before and after laminectomy [21, 22].

Trigger points were found by palpating lumbar and low-
er limb muscles. Palpation (direct finger pressure, flat and
pinch) was performed by an experienced physiotherapist
[23]. In this study, muscles of lumbosacral and lower limb
which have been evaluated were as follows: multifidus,
quadratus lumborum, longissimus thoracis, iliocostalis lum-
borum, piriformis, gluteus maximus, gluteus medius, glu-
teus minimus, tensor fasciae latae, biceps femoris, semi-
tendinosus and semimembranosus, medial and lateral
gastrocnemius, soleus and tibialis anterior [23]. The exact
primary points of myofascial pain syndrome in these mus-
cles have been shown in figure 2 [23, 24]. Palpable taut
band, tenderness and pain recognition were three main cri-
teria for diagnosing trigger points [16]. The number of mus-
cles with trigger points, the number of active trigger points
in each patient were recorded.

STATISTICAL ANALYSIS

Statistical Package for the Social Sciences software
(SPSS for Windows, Version 23.0) were used to analysis
data. Frequency and descriptive analysis were performed
to check all relevant characteristics of the patients. Results
are showed as percentages (%), mean and/or standard
deviation (SD). Also, the Shapiro—Wilks test was used
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Fig. 2. The sites of active trigger points in 15 muscles of lumbar and lower limb in patients with chronic low back pain before and after lumbar laminectomy:
1. Long. T — longissimus thoracis, 2. M — multifidus, 3. ICL — iliocostalis lumborum, 4. QL — quadratus lumborum, 5. Glu. Max — gluteus maximus, 6. P — piriformis,
7. Semi m&t — semimembranosus and semitendinosus, 8. BF — biceps femoris, 9. MG — medial gastrocnemius, 10. LG — lateral gastrocnemius, 11. S — soleus,
12. TFL — tensor fasciae latae, 13. TA — tibialis anterior, 14. Glu.med& Min — gluteus medius, gluteus minimus

to assess the normal distribution of the data. Paired t-test
and Chi-square were used to compare variables before and
after intervention. Differences in the number of active trig-
ger points pre and post surgery were analyzed with the Chi-
square (y?) test. A P value less than 0.05 were considered
statistically significant.

RESULTS

From 106 subjects, a total of 71 individuals were includ-
ed in the study. 35 subjects were excluded from the study,
n = 8 subjects because they did not show trigger points
during first evaluation, » = 5 subjects because they present-
ed the symptoms of cauda equine syndrome, #n = 2 subject
due to incontinence, n = 5 because of injection history and
n =15 patient with bilateral pain. As well, 5 subjects did not
participate in the follow up assessment (figure 1). 59.2 %
(n = 42) of participants were female and 40.8 % (n = 29)
were male. Findings related to the descriptive statistics are
provided in table 1.

According to the results, 5, 8 and 9 muscles were in-
volved in 12.7 % of subjects (n = 9). The majority of the
patients (23 cases, 32.4 %) revealed 3 active trigger points
of the muscles before surgery. 60 subjects (84.5 %) experi-
enced a gradual onset of leg pain without a trauma history.

Lumabr multifidus (74.9 %), medial gastrocnemius
(73.2 %), soleus (70.4 %) gluteus medius (62 %) were the most
involved muscles with trigger points before laminectomy.

Table 1. Demographic characteristics of the patients with low back pain
before laminectomy

Minimum Maximum  Mean = SD
Age, years 23 60 48 £13.41
Weight, kg 47 91 72.51 £8.92
Height, cm 155 182 169.24 £ 6.14
BMI, kg/m? 19.12 29.14 25.92 +2.01
Pain duration, m 3 48 6.78 £ 12.17

Abbreviations: SD — standard deviation; kg — kilogram;
cm — centimeter; m? — squared meter; BMI — body mass index;
m — month.

On the other hand, After laminectomy medial gastro-
cnemius (54.9 %), lateral gastrocnemius (53.5 %), soleus
(50.7 %), multifidus (39.4 %) and quadratus lumborum
(39.4 %) were the most involved muscles with trigger points.
The exact amount of all muscle’s prevalence is represented
on Table 2.

Table 2 indicate that the existence of trigger points
in longissimus thoracis (p = 0.04), quadratus lumborum
(p =0.001), gluteus maximus (p = 0.04) and tibialis an-
terior (p = 0.02) were decreased significantly after lami-
nectomy. Also, these findings show that the existence
of trigger points in all muscles were decreased after
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Table 2. The frequency and percentage of muscular involvement in patients with disc herniation before and after laminectomy

Frequency of active trigger

Muscle points, n
before (n=71) after (n = 61)
1 Multifidus 54 28
2 Longissimus thoracis 22 15
3 Iliocostalis lumborum 24 11
4 Quadratus lumborum 38 28
5 Gluteus maximus 23 10
6  Gluteus medius 44 19
7  Gluteus minimus 18 6
8  Piriformis 30 24
9 Tensor fasciae latae 12 8
= :ﬁgl;gg?rirﬂa?rsl%sranosus = =
11  Biceps femoris 31 25
12 Medial gastrocnemius 52 39
13 Lateral gastrocnemius 39 38
14 Soleus 50 36
15 Tibialis anterior 21 10

surgery but most of them are not significant before and
after surgery (p > 0.05).

Table 3 shows the mean changes of quantitative varia-
bles before and after laminectomy. Pain, disability and PPT
revealed significant differences before and after surgery.

Table 3. The comparison of pain, disability and pressure pain threshold
before and after laminectomy

Variable Time Mean £ SD P value

Before surgery  8.32 +1.79

Pain (VAS) 0<0.001
After surgery 3.35+242

Disability Before surgery  30.21 £ 6.35 0<0.001

(Oswestry) After surgery 20.5 £6.25

Pressure pain Before surgery 10.37 £ 1.5

threshold 0<0.001

(algometer) After surgery 11.5£1.67

Abbreviations: VAS — visual analogue scale.

DISCUSSION

The findings of the present study showed that pain,
disability and pain pressure threshold have been improved
after laminectomy. These results were in agreement with the
findings of other studies [3, 25—29]. To the best of our

Percentage of active trigger

poinis) % Chi-square P value
before after

74.9 394 0.75 0.38
31 21.1 4.20 0.04
33.8 15.5 0.01 0.91
53.5 39.4 11.44 0.001
33.4 14.1 0.41 0.04
62 26.8 2.45 0.11
25.4 8.5 2.75 0.09
42.3 23.8 2.15 0.14
16.9 11.3 0.30 0.58
52.1 25.2 0.96 0.32
43.7 35.2 0.004 0.95
73.2 54.9 0.55 0.45
54.9 53.5 0.36 0.54
70.4 50.7 0.31 0.57
29.6 14.1 5.34 0.02

knowledge, the present study is the first one investigating
myofascial origin of spinal pain to legs in patients suffering
from disc herniation of the L4 and L5 after laminectomy.
The results showed that lumbar laminectomy did not in-
crease trigger points in trunk and lower limb muscles.
In contrast, it reduces them and even in proximal muscles,
there would be less trigger points.

Trigger points are main characteristics of myofascial
pain syndrome and can result from long time muscle con-
traction, overloading, or performance of repetitive move-
ments [6]. In spite of the evaluation and treatment of trigger
points in different classifications of spinal pain, some liter-
ature mentioned that surgery may cause trigger points [7,
14]. Like our recent study, the present study revealed that
many people suffering from chronic low back pain may
show the symptoms of myofascial pain syndrome at least
in four or five groups of the trunk and lower limb muscles
[24]. In more than 50 % of the patients, myofascial pain was
observed in multifidus, medial gastrocnemius, soleus, glu-
teus medius, lateral gastrocnemius, quadratus lumborum,
and medial hamstring before surgery. However, more than
50 % of patients showed symptoms only in lateral gastroc-
nemius, medial gastrocnemius, and soleus after surgery.
Before and after surgery, multifidus and medial gastrocne-
mius showed highest level of involvement respectively. Pre-
vious studies have shown a high prevalence of active trigger
points in the multifidus muscle in patients with chronic
nonspecific low back pain [24]. In this study, multifidus was



the most involved muscle before surgery. Multifidus muscle
plays a very critical role in stability and mobility of the back,
so that two thirds of the stability of the back is provided by
this muscle. The dual function of this muscle is the reason
for the high prevalence of trigger points in it [30, 31]. Al-
though the prevalence of trigger points decreased after lami-
nectomy, it is still one of the muscles that showed a high
percentage of involvement and should be considered after
laminectomy. On the other hand, gastrocnemius muscles
also showed a higher incidence of active trigger points after
laminectomy. It confirms the report of pain in the posterior
legs and soles in these patients after surgery. Immobility,
medication, positioning after surgery and lack of daily
stretching may be the most common causes of trigger points
of these muscles after surgery [16, 32].

The longissimus thoracis, quadratus lumborum, gluteus
maximus, and tibialis anterior muscles showed significant
reduction of trigger points compared to before surgery ex-
amination; whereas no significant reduction of involvement
was observed in other muscles. The evidence from the pres-
ent study suggests that lumbar laminectomy may reduce
myofascial pain in proximal muscles and those muscles
innervated by L5 nerve root. This is not in agreement with
those studies suggesting that surgery can create trigger
points due to damaging soft tissues surrounding the low
back [33]. Central sensitization in subjects with active trig-
ger points is considered as a neurological factor in the cre-
ation and continuation of pain [34]. Central sensitization is
defined as increase responsiveness of receptors to stimula-
tions which may cause pain hyper sensitivity [33]. Therefore,
nerve root decompression associated with muscles may be
able to reduce central sensitivity and thus reduce pain and
release trigger points [35]. In the present study, the improve-
ment of pain pressure threshold after laminectomy is one
the confirming factors for this hypothesis. Therefore, in tib-
ialis anterior muscles significant reduction of active trigger
points were observed. It is also important to note that since
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the trigger points are neurally mediated, the modification
and release of nerve roots following laminectomy may be
effective in reducing patients’ pain [33].

The time elapsed from surgery may also be considered
as a factor in the development and prevalence of active
trigger points. Fernandez-Lao et al revealed that although
the time of muscle evaluation after surgery was different
between the two groups, but no significant difference in the
number and prevalence of trigger points was observed be-
tween the two groups [17]. In the present study, at least
three months had elapsed since the laminectomy in the
second evaluation. However, it seems that in the acute phase
after surgery, the probability of eliciting active trigger points
is higher [33].

The present study showed several limitations. Firstly,
we only investigated long-term follow ups for patients. Im-
mediate results of laminectomy on outcomes were not eva-
luated. Secondly, because of the selecting patients for sur-
gery, it was not possible to design a control group for the
study. Thirdly, Palpation (based on three main criteria) was
the only method to diagnose the trigger points in muscles.
Fourthly, the psychosocial status of the patients was not
recorded in the current study. Fifthly, although data was
collected in a single hospital, lumbar disc surgeries were
performed by two surgeons.

CONCLUSION

The present study revealed that pain, disability, number
and prevalence of trigger points decreased after lumbar
laminectomy. Nevertheless, pressure pain threshold of trig-
ger points increased after surgery. The pattern of active
trigger points of muscles was different before and after sur-
gery. Multifidus and gastrocnemius were the most prevalent
muscles with myofascial pain syndrome before and after
surgery respectively. In fact, current results showed that
active trigger points should be considered before and after
laminectomy surgery.

NUTEPATYPA / REFERENCES

1. Yang H., Liu H., Li Z. et al. Low back pain associated with lumbar
disc herniation: role of moderately degenerative disc and annulus
fibrous tears. Int J Clin Exp Med 2015;8(2):1634— 44. eCollection.
PMID: 25932092
2. Ragab A., Deshazo R.D. Management of back pain in patients
with previous back surgery. Am J Med 2008;121(4):272—S8.
DOI: 10.1016/j.amjmed.2008.01.004

. Bydon M., Macki M., Abt N.B. et al. Clinical and surgical outcomes
after lumbar laminectomy: An analysis of 500 patients. Surg Neurol
Int 2015;6(Suppl 4):S190—3. DOI: 10.4103/2152-7806.156578

4. Clinical orthopaedic rehabilitation E-Book: an evidence-based
approach: expert consult / Eds.: S.B. Brotzman, R.C. Manske:
Elsevier Health Sciences; 2011.

5. Peene L., Le Cacheux P, Sauter A.R. et al. Pain management after
laminectomy: a systematic review and procedure-specific post-opera-
tive pain management (prospect) recommendations. Eur
Spine J 2021;30(10):2925—35. DOI: 10.1007/s00586-020-06661-8

6. Ezzati K., Ravarian B., Saberi A. et al. Prevalence of cervical
myofascial pain syndrome and its correlation with the severity

o

of pain and disability in patients with chronic non-specific neck
pain. Arch Bone Jt Surg 2021;9(2):230—4. DOI: 10.22038/
abjs.2020.48697.2415

7. Fernandez-de-Las-Penas C., Nijs J. Trigger point dry needling for
the treatment of myofascial pain syndrome: current perspectives
within a pain neuroscience paradigm. J Pain Res 2019;12:1899-911.
DOI: 10.2147/JPR.S154728

8. Ezzati K., Khani S., Moladoust H. et al. Comparing muscle
thickness and function in healthy people and subjects with upper
trapezius myofascial pain syndrome using ultrasonography. J] Bodyw
Mov Ther 2021;26:253—6. DOI: 10.1016/j.jbmt.2020.12.016

9. Fernandez-de-Las-Penas C., Dommerholt J. International
consensus on diagnostic criteria and clinical considerations
of myofascial trigger points: a Delphi study. Pain Med
2018;19(1):142—50. DOI: 10.1093/pm/pnx207

10. Barbero M., Schneebeli A., Koetsier E., Maino P. Myofascial

pain syndrome and trigger points: evaluation and treatment
in patients with musculoskeletal pain. Curr Opin Support Palliat
Care 2019;13(3):270—6. DOI: 10.1097/SPC.0000000000000445

12023

OpurvHanbHas paboTa | Original report

65


https://doi.org/10.22038/abjs.2020.48697.2415
https://doi.org/10.22038/abjs.2020.48697.2415

2’2023

OpurvHanbHas paboTa | Original report

66

HENPOXUPYPTUA

Russian Journal of Neurosurgery

TOM 25 Volume 25

11. Casale R. Myofascial pain: so common, and yet not understood. 23. Dommerholt J., de las Penas C.E Trigger point dry needling E-Book:
Curr Opin Support Palliat Care 2018;12(3):372. DOI: 10.1097/ an evidence and clinical-based approach. Elsevier Health Sciences, 2018.
SPC.0000000000000367 24. Yousefzadeh Chabok S., Ezzati K., Saberi A., Hosein Zadeh J.

12. Burnett M.G., Stein S.C., Bartels R.H. Cost-effectiveness Evaluating the prevalence of lumbar myofascial pain syndrome
of current treatment strategies for lumbar spinal stenosis: in patients with non-specific chronic low back pain and a normal
nonsurgical care, laminectomy, and X-STOP. J Neurosurg Spine MRI study. Journal of Guilan University of Medical Sciences
2010;13(1):39—46. DOI: 10.3171/2010.3.SPINE09552 2020;29(113):43-50.

13. Salas-Vega S., Chakravarthy V.B., Winkelman R.D. et al. Late-week  25. Datta G., Gnanalingham K.K., Peterson D. et al. Back pain
surgery and discharge to specialty care associated with higher costs and disability after lumbar laminectomy: is there a relationship
and longer lengths of stay after elective lumbar laminectomy. J Neuro- to muscle retraction? Neurosurgery 2004;54(6):1413—-20.
surg Spine 2021; Apr 6:1-7. DOI: 10.3171/2020.11.SPINE201403 DOI: 10.1227/01.neu.0000124751.57121.a6

14. Arias-Buria J.L., Valero-Alcaide R., Cleland J.A. et al. Inclusion 26. Thomé C., Zevgaridis D., Leheta O. et al. Outcome after less-
of trigger point dry needling in a multimodal physical therapy invasive decompression of lumbar spinal stenosis: a randomized
program for postoperative shoulder pain: a randomized clinical trial. comparison of unilateral laminotomy, bilateral laminotomy, and
J Manipulative Physiol Ther 2015;38(3):179—87. DOI: 10.1016/ laminectomy. J Neurosurg Spine 2005;3(2):129—41. DOI: 10.3171/
jjmpt.2014.11.007 $pi.2005.3.2.0129

15. Halle R., Crowell M., Goss D. Dry needling and physical therapy 27. Haddadi K., Ganjeh Qazvini H.R. Outcome after surgery of lumbar
versus physical therapy alone following shoulder stabilization repair: spinal stenosis: a randomized comparison of bilateral laminotomy,
a randomized clinical trial. Int J Sports Phys Ther 2020;15(1):81—102. trumpet laminectomy, and conventional laminectomy. Front Surg
PMID: 32089961 2016;8:3—19. DOI: 10.3389/fsurg.2016.00019

16. Lacomba M.T., Del Moral O.M., Zazo J.L.C. et al. Incidence of myo- 28. Ko S., Oh T. Comparison of bilateral decompression via unilateral
fascial pain syndrome in breast cancer surgery: a prospective study. laminotomy and conventional laminectomy for single-level
Clin J Pain 2010;26(4):320—5. DOI: 10.1097/AJP.0b013e3181c4904a degenerative lumbar spinal stenosis regarding low back pain,

17. Fernandez-Lao C., Cantarero-Villanueva I., Fernandez-de-Las- functional outcome, and quality of life — a randomized controlled,
Peiias C. et al. Development of active myofascial trigger points prospective trial. J Orthop Surg Res 2019;14(1):252. DOI: 10.1186/
in neck and shoulder musculature is similar after lumpectomy s13018-019-1298-3
or mastectomy surgery for breast cancer. ] Bodyw Mov Ther 29. Ricciardi L., Sturiale C.L., Pucci R. et al. Patient-oriented aesthetic
2012;16(2):183—90. DOI: 10.1016/j.jobmt.2011.01.022 outcome after lumbar spine surgery: a 1-year follow-up prospective

18. Mousavi S.J., Parnianpour M., Mehdian H. et al. The Oswestry observational study comparing minimally invasive and standard
disability index, the Roland-Morris disability questionnaire, and the open procedures. World Neurosurg 2019;122:¢1041—6.

Quebec back pain disability scale: translation and validation studies DOI: 10.1016/j.wneu.2018.10.208
of the Iranian versions. Spine 2006;31(14):E454—E9. 30. Freeman M.D., Woodham M.A., Woodham A.W. The role
DOI: 10.1097/01.brs.0000222141.61424.17 of the lumbar multifidus in chronic low back pain: a review.

19. Chiarotto A., Maxwell L.J., Ostelo R.W. Measurement properties PM R 2010;2(2):142—6. DOI: 10.1016/j.pmrj.2009.11.006
of visual analogue scale, numeric rating scale, and pain severity 31. Cagnie B., Dhooge F., Schumacher C. et al. Fiber typing of the
subscale of the brief pain inventory in patients with low back pain: erector spinae and multifidus muscles in healthy controls and back
A systematic review. J Pain 2019;20(3):245—63. DOI: 10.1016/ pain patients: a systematic literature review. J] Manipulative Physiol
j-jpain.2018.07.009 Ther 2015;38(9):653—63. DOI: 10.1016/j.jmpt.2015.10.004

20. Shafshak T.S., Elnemr R. The Visual Analogue Scale Versus 32. Samuel A.S., Peter A.A., Ramanathan K. The association of active
Numerical Rating Scale in Measuring Pain Severity and Predicting trigger points with lumbar disc lesions. J] Musculoskelet
Disability in Low Back Pain. J Clin Rheumatol 2021;27(7):282-5. Pain 2007;15(2):11-8. DOI: 10.1300/J094v15n02_04
DOI: 10.1097/RHU.0000000000001320 33. Hendi A., Dorsher P.T., Rizzo T.D., Gibson L.E. Subcutaneous

21. Benito-de-Pedro M., Becerro-de-Bengoa-Vallejo R., trigger point causing radiating postsurgical pain. Arch Dermatol
Losa-Iglesias M.E. et al. Effectiveness between dry needling 2009 Jan;145(1):52—4. DOI: 10.1001/archderm.145.1.52
and ischemic compression in the triceps surae latent myofascial 34. The role of central sensitization in shoulder pain: a systematic lite-
trigger points of triathletes on pressure pain threshold rature review. Seminars in arthritis and rheumatism / Eds: M.N. Sanchis,
and thermography: a single blinded randomized clinical trial. E. Lluch, J. Nijs, E Struyf, M. Kangasperko. Elsevier, 2015.

J Clin Med 2019;8(10):1632. DOI: 10.3390/jcm8101632 35. Woolf C.J., Thompson S.W. The induction and maintenance

22.

Park G., Kim C.W.,, Park S.B. et al. Reliability and usefulness
of the pressure pain threshold measurement in patients

with myofascial pain. Ann Rehabil Med 2011;35(3):412—7.
DOI: 10.5535/arm.2011.35.3.412

of central sensitization is dependent on N-methyl-D-aspartic acid
receptor activation; implications for the treatment of post-injury
pain hypersensitivity states. Pain 1991;44(3):293-9.

DOI: 10.1016/0304-3959(91)90100-C

Acknowledgement. The authors thank the staff and patients of physical therapy and neurosurgery ward of poorsina hospital.
BaaromapHocTh. ABTOPBI O1arogapsT MepcoHasl v MalleHTOB OTAeIeHUs (DU3UOTeparnuy U Helpoxupypruu 6ojbHULb [TypcuHa.

Conflict of interests. The authors declare no conflict of interest with respect to the present study.
KOH(bJ'll/lKT HHTEPECOB. AB'I‘Opr 3asBJISIOT 00 OTCYTCTBUU KOH(I)JII/IK'I“J HWHTEPECOB B OTHOIIECHWHN HACTOAILIETO UCCIICOAOBAHN .

Ethical approval. All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional
and/or national research committee (code of ethics: IRCT20170516034003N7).

DTuyeckoe omodpenne. Bee mporienypbl, BHITOTHIEMbIE B MCCIEIOBAHUSIX C yIaCTHEM JIIOACH, COOTBETCTBOBAIN 3TUIECKUM CTaHAAPTAM WHCTHUTY-
LIMOHATTLHOTO U/WJIM HAIIMOHAILHOTO MCCleqoBaTeIbeckoro komureta (komnekc atuku: IRCT20170516034003N7).

Declaration of interest. None.
3asBjienne o 3auHTepecoBanHocTH. OTCYTCTBYET.

Funding. The study was financially supported by Guilan University of Medical Sciences, Deputy of Research and Technology (Grant number: 96082015).
d’MHaHCI/lpOBaHMe. I/ICCJ’IC,C[OBHIIMC ITPOBEACHO ITpU (l)L"lIIﬂIlCOB()I‘/’I IMOOACPXKKE rL’L'ISIIICK()l'O YHUBECPCUTECTA MCAULIMHCKUX HAYK, 3aMECTUTECJISI MUHUCTpPA
MCCJIEIOBAHUI U TexHOJoruit (HoMmep rpaHTta: 96082015).

Article submitted: 12.12.2022. Accepted for publication: 26.01.2023.
Cratbsa noctynuaa: 12.12.2022. Ilpunsra K myoaukanun: 26.01.2023.



2’2023

KommeHTapui | Commentary

68

HENPOXUPYPTUA
TOM 25 Volume 25

Russian Journal of Neurosurgery

DOI: 10.17650/1683-3295-2023-25-2-00-00

D)oy 20|

COMMENT ON THE ARTICLE “THE EFFECTS OF LAMINECTOMY
SURGERY ON PAIN, FUNCTIONAL DISABILITY, SENSITIZATION
AND ACTIVE TRIGGER POINTS IN SUBJECTS WITH LUMBAR DISC

HERNIATION”

K. Ezzati, Z. Rehanian, Sh. Yousefzadeh-Chabok, Sh. Ghadarjan, A. Davoudi-Kiakalayeh

The article is devoted to study the course of myofascial
syndrome in patients with the development of degenerative
stenosis of lumbar spine at the level of L4—L5. The deve-
lopment of degenerative changes (stenosis of the spinal
canal) often forms direct or reflected musculoskeletal pain
syndromes (in everyday life myofascial syndrome), nega-
tively affecting surrounding tissues (including the muscles),
causing a damage of their innervation and blood supply,
which leads to spasms, pain, forced posture, which in turn
worsens muscle condition and metabolism. The developed
vicious circle can be broken only with a complex effect on
all steps of pathogenesis of myofascial syndrome, in particu-
lar to the area of origin (Pilipovich A.A., Danilov A.B. Myo-
fascial pain syndrome: from pathogenesis to treatment.
Russian Medical Journal. Pain syndrome 2012; 0 (special
issue): 29—32) or to trigger points located in the zone of der-
matomes innervations (direct or reflected).

Trigger points can form anywhere in skeletal muscles,
which means that any muscle may be affected by trigger
points. According to our observations, if there are some
trigger points in few muscles, then they are not clinically
significant or quickly disappear on their own, even in the
absence of treatment. However, triggers tend to «spread»,
that is, over time, with the advent of the first triggers, the
more and more threads begin to appear in previously unaf-
fected muscles. As a rule, pain and anxiety arise when there
are many triggers — dozens of trigger points.

The trigger points is a specific symptom typical for my-
ofascial syndrome only. They fundamentally differ myofas-
cial syndrome from all other variants of pain syndrome (in
particular, the radicular pain).

The authors of the article conducted a study of the
dynamics myofascial pain syndrome changing as a result of

surgical treatment of stenosis in the form laminectomy. The
volume of the laminectomy remains a question — perhaps
there was either the resection of the arches without facet-
ectomy performed or the medial resection of the facet joints
to prevent instability. In any case, the authors note a signi-
ficant decrease in the pain syndrome intensity (according
to the visual analog scale of pain) and signs of social mal-
adaptation (according to the Oswestry scale) as a result of sur-
gical interventions. At the same time, high reactivity of the
patients remains in terms of reproducing pain syndrome
when exposing the trigger points by the original method of
mechanical algometry, which makes it possible to digitally
evaluate the safety of the trigger mechanism trigger zones
in myofascial syndromes.

Thus, as the most active points of manifestation of myo-
fascial syndrome, the zones in the areas of attachment of
m. Multifidus like most actively involved in maintaining
mobility and stability of the spine, and m. Gastrocnemius,
which has, perhaps, the maximum number of trigger points
in areas of connection with tendons.

This article demonstrates importance of understanding
of continuity between the assessment of the features of pain
syndromes that are sometimes not amenable to topical in-
terpretation (like the myofascial syndrome), and options for
surgical decompression, that are so often and uncontrollably
used in the treatment of degenerative lesions of the spine.
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