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Objective. To assess trends in the management of patients after surgical treatment for degenerative diseases of the spine and to analyze 

literature data on perioperative management of this category of patients.

Material and Methods. An anonymous online survey of 55 spine surgeons was conducted   on the specifics of management of patients oper-

ated on for spinal stenosis and intervertebral disc herniation using microsurgical and endoscopic methods. The results of the survey were 

analyzed along with relevant literature data to provide a comprehensive understanding of the current practices in this field.

Results. The analysis of questionnaires showed that there are significant differences and contradictions among surgeons regarding the use 

of antibiotics, restrictions on sitting after surgery, length of hospital stay, and use of a lumbar orthosis. A review of the world and domes-

tic literature revealed a sufficient evidence of some studies to support their use as recommendations, while there is still a lack of evidence 

for most of the issues raised.

Conclusion. Existing statements and protocols for the treatment of patients undergoing spine surgery need to be improved; randomized 

studies are required to establish the optimal approach for perioperative management of this group of patients.
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Lumbar pain is a great challenge facing 
today’s healthcare system. More than 
80 % of people over the age of 18 have 
experienced lower back pain at least 
once. Over the past two decades, the 
number of spine surgeries performed 
has increased significantly. The surgeries 
have been optimized, and the amount 
of equipment used during surgery has 
increased [1].

However, in modern spine surgery, 
much less attention is paid to the preop-
erative preparation of the patient, peri-
operative management, and postopera-
tive period. The recommendations that 
patients are given after quite typical sur-
geries are extremely different. There is no 
unified opinion among spine surgeons 
on the volume and duration of antibi-
otic prophylaxis, the terms and degree 
of activation of a patient, the duration of 
inpatient treatment, and the recommen-
dations given to patients at discharge. 

The proposed techniques for rehabilita-
tion often do not reflect current views on 
optimizing the recovery process.

The objective is to assess trends in the 
management of patients after surgical 
treatment for degenerative disc diseases 
and to analyze literature data on peri-
operative management of this category 
of patients.

Material and Methods

An anonymous online survey of spine 
surgeons was conducted. The question-
naires were sent to members of the 
Russian Association of Spine Surgeons 
(RASS) and physicians who participated 
in the conference “Degenerative Spinal 
Canal Stenosis: Solved Problem or the 
Beginning” held on November 9–10, 
2017, at the National Medical and 
Surgical Centre named after N.I. Pirogov. 
The respondents were asked to answer 

a questionnaire on the Google Forms 
platform. It was necessary to indicate 
specialization and experience in 
surgical treatment of spine diseases as 
general information. The main part of 
the questionnaire consisted of questions 
regarding the duration of perioperative 
antibiotic prophylaxis, the patient’s motor 
activity patterns and restrictions after spine 
surgery, the duration of brace use and the 
duration of sitting position restriction, 
and the restriction of the patient’s upright 
postoperative position. At the end of the 
survey, respondents reported the mean 
length of hospital stay and regularly 
used groups of medications in the 
postoperative period. The answers were 
divided according to the type of surgery: 
microsurgical and endoscopic removal 
of intervertebral disc herniation at the 
lumbar spine or decompression and 
stabilization surgeries for unextended 
lumbar spinal canal stenosis.
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Statistical processing of data was per-
formed using Jamovi software version 
2.3.0. The methods of descriptive statis-
tics were used.

The obtained data were compared 
with literature data from the Medline 
and the Russian Science Citation Index 
(RSCI) bibliographic databases, where 
we selected clinical studies, recommen-
dations, and systematic reviews in Eng-
lish and Russian considering the issues 
of perioperative management of patients 
with spinal canal stenosis and interverte-
bral disc herniation. The following key-
words were searched: “spine surgery”, 

“spinal stenosis”, “intervertebral disc her-
niation”, “antibiotic prophylaxis”, “lum-
bar orthosis”, “length of the hospital stay”, 
and “perioperative management.” Five 
volumes of clinical guidelines, 11 clinical 
trials, and 4 systematic reviews met the 
inclusion criteria.

Results

A total of 55 respondents participated in 
the survey: 47 (85.5 %) neurosurgeons 
and 8 (14.5 %) orthopedic traumatolo-
gists. The majority of respondents (18 
persons, 32.7%) had a surgical experi-
ence of 10 to 20 years. An equal num-
ber of respondents (14 persons in each 
group, 25.5 %) had more than 20 or less 
than 5 years of surgical experience; the 
remaining 9 (16.4 %) physicians had 5 to 
10 years of surgical experience. 

While answering the question on 
the antibiotic prophylaxis strategy, the 
majority of respondents noted that dur-
ing surgeries for herniation removal 
(endoscopic – 61.7 %; microsurgeris – 
60.0 %), an antibiotic is administered 
once 30 minutes before surgery. Mean-
while, in decompression and stabiliza-
tion surgeries, the majority of physicians 
(56.0 %) continue to use antibiotics a day 
after surgery. 12.7 % of physicians per-
forming endoscopic removal of interver-
tebral disc herniation completely refuse 
antibiotic therapy (Fig. 1).

There are significant differences in 
the recommendations that are given to 
patients concerning limitation of sit-
ting position after surgery. Only 29.0 % 
of responding physicians do not limit 

the sitting position of patients during 
stabilization surgeries and microsurgical 
removal of intervertebral disc herniation; 
the majority of respondents (61.8 %) rec-
ommend excluding this position for two 
weeks or longer. Meanwhile, 2/3 of the 
respondents (66.0 %) after endoscopic 
surgeries do not limit patients or recom-
mend supine-to-sitting position after 2 
weeks (Fig. 2).

The similar results with significant 
differences in recommendations were 
obtained on the duration of brace use 
after microsurgery, decompression and 
stabilization surgery, or endoscopic sur-
geries. For example, 41.3 % of physicians 
do not recommend wearing braces after 
endoscopic removal of intervertebral 
disc herniation, while 74.1 % of respon-
dents after microsurgery for herniated 
discs and 67.2 % after decompression 
and stabilization surgeries prescribe 
immobilization of the lumbar spine for 
2 weeks or longer (Fig. 3).

Significant differences were found 
when comparing the length of hospi-
tal stay after endoscopic surgeries and 
microsurgeries. Almost 2/3 of the sur-
veyed physicians keep patients after 
microsurgical herniation removal in the 
surgical unit for three days and longer, 
while in the case of endoscopic removal, 
more than half of the respondents noted 
that they discharged patients on day 1 
or 2 after surgery. Patients’ hospital stay 
after decompression and stabilization 
surgery was significantly longer: 90.0 % 
more than three days, 38.0 % more than 
five days (Fig. 4).

Discussion

One of the most controversial issues 
in the management of patients after 
lumbar spine surgery is the restriction of 
the sitting position. In studies published 
more than 30 years ago [2–4], it was 
noted that this position induces a higher 
load on the lumbar spine compared 
to the standing position, and thus 
prolonged sitting should be avoided in 
daily life and in the postoperative period. 
Later, Wilke et al. [5] found that sitting 
and standing have a similar effect on 
intradiscal pressure in the lumbar spine. 

In their study, they used a pressure 
sensor placed in the intervertebral disc. 
Rohlmann et al. [6] also used pressure 
sensors on implanted fixators and 
reported similar results. The vertebral 
body implant was placed to restore 
normal anterior spinal loading and 
to accumulate data on three degrees 
of freedom force data. Their results 
showed that the lumbar spine is more 
stressed in the standing position because 
the upright position increasing axial 
loads. Increasing lumbar lordosis in a 
standing position also increases the 
concave side compression force. This 
indicates that improvements in the 
measurement technique may result in 
a pronounced difference in the in vivo 
observed intradiscal pressure [6]. Since 
the 1990s, however, only three studies [7] 
have performed in vivo measurements 
of intradiscal pressure, involving 21 
participants. These results should be 
interpreted with caution. Moreover, a 
rather significant variability in intradiscal 
pressure measurement is possible owing 
to the different types of transducers 
used. The earliest studies used a liquid 
transducer with a polyethylene tip: the 
data obtained were almost twice larger 
than in later measurements. It is also 
necessary to consider distorting factors 
such as muscle activation and ligament 
response and individual features of a 
patient (bodily constitution, height, 
weight). Another possible source of bias 
is the level of measurement, the change 
of which creates different results. In 
addition, there are currently no studies 
objectively confirming the difference 
in surgical outcomes between patients 
who were restricted to sitting and those 
who were not. All recommendations 
are subjective and depend on the 
preferences of surgeons, neurologists, 
and rehabilitation therapists and 
therefore require further study.

The prevention of surgical site infec-
tions is essential to prevent serious com-
plications and improve patient safety. 
Antibiotic prophylaxis is an important 
step in this process. The results obtained 
in our survey showed a wide variation in 
the duration of use of antimicrobials in 
all patient groups. First of all, it is evident 
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when evaluating the duration of antibi-
otics use in patients after decompres-
sion and stabilization surgeries: they are 
used for more than one day in 56 % of 
cases. A number of respondents reported 
that they do not use antibiotics during 
surgery. It should be highlighted here 
that perioperative antibiotic prophylaxis 
is prescribed for clean surgeries when 
the development of complications after 
them is associated with a high risk of 
damage to the health and life of a patient. 
The purpose of prescribing antimicrobi-
als is to reduce the risk of endogenous 
infection of the surgical site, primarily 
related to the spread of pathogens from 
the skin during relatively clean surger-
ies. Prevention of exogenous infection 
involves other activities, without the use 
of oral or parenteral antibiotics [8–10]. 
The current clinical guidelines (based on 
studies with a high degree of evidence) 
describe the time and dosage for preop-
erative administration of antibiotics, the 
use of which 30–60 min before surgery 
provides an effective tissue concentra-
tion of the antibiotics. In most cases, a 
single antibiotic administration is recom-
mended; if prolongation of prophylaxis 
is necessary, the medicine is withdrawn 
no later than 24 h after surgery, even in 
the presence of drainage. In addition, 
Hellbusch et al. [11] in their prospective 
study showed no difference between 
single-dose and multiple-dose antibiot-
ic administration for the prophylaxis of 
infectious complications in spine sur-
gery. Current clinical guidelines restrict 
physicians from prescribing antibiotics 
adequately and standardize the approach 
to measures to prevent infectious com-
plications [10].

The questionnaire survey did not 
reach a consensus on the prescription of 
immobilization devices postoperatively. 
There is considerable variability in the 
determination of appropriateness and 
duration of using orthopedic products. A 
number of respondents do not use brac-
es after stabilization surgeries, assuming 
sufficient fixation with instrumentation. 
However, almost one third of the respon-
dents prescribe external immobilization 
for a period of more than one month. 
After endoscopic herniation remov-
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Fig. 1
Duration of antibiotic prophylaxis for different types of surgeries

Fig. 2
Duration of sitting position restriction after surgery
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al, 41.3 % of the responding physicians 
do not recommend the use of a brace, 
whereas after microsurgical removal – 
only 16.7 %. Theoretical advantages of 

bracing include a reduction in interver-
tebral motion and biomechanical load-
ing on the region of the spine being 
operated on, with subsequent expected 

improvements in functional outcomes 
and rate of bone block formation (e.g., 
in case of posterior or interbody fusion), 
as well as pain relief. On the contrary, 
back muscular atrophy associated with 
prolonged external immobilization, skin 
irritation, delayed rehabilitation, and 
discomfort are disadvantages of using a 
brace [12, 13]. Consequently, there is still 
no consensus on the necessity of wear-
ing braces postoperatively in degen-
erative diseases of the lumbar spine. 
There are ongoing debates on this issue. 
Spine surgeons often prescribe a post-
operative brace based on their experi-
ence and training rather than on cur-
rent data [14].

In case of the use of braces after 
stabilization surgeries, the question 
of the level of load reduction on the 
fixation systems remains controversial. 
Rohlmann et al. [6] directly studied 
the issue by evaluating the load on 
in vivo implants with telemeterized 
internal spinal fixators while patients 
were wearing various braces. Their 
findings definitely indicate that none 
of the tested braces substantially 
reduced the load on the spinal fix-
ators and sometimes even increased 
it. This conclusion was further con-
firmed by another study by Rohl-
mann et al. [15], which also found a 
minimal reduction in the load from 
braces on replaced vertebral bod-
ies. In the systematic review, Nasi et 
al. [16] evaluated functional adapta-
tion, pain, quality of life, frequency of 
bone block formation, complications, 
and the number of repeated surger-
ies in patients undergoing surgery for 
degenerative lumbar spine disease 
with or without postoperative brace 
wear. Based on four studies of grades 
I–II of evidence included in the ana-
lysis, the authors found moderate-qual-
ity evidence, indicating no significant 
benefit from postoperative brace wear-
ing with respect to the degree of func-
tional adaptation or pain relief com-
pared with no brace. In addition, there 
was evidence, indicating lack of differ-
ences in fusion rates or complication 
rates between groups. Agabegi et al. [17] 
discussed the general use and efficacy 
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of spinal orthosis for various conditions. 
They noted that there are strong indi-
cations to study their use for traumatic 
spinal injuries rather than for postop-
erative support in degenerative disease.

A systematic review of the efficacy 
of brace use after lumbar spine surgery 
included 10 articles involving a total of 
2,646 patients. The differences in the 
length of hospital stay and the number 
of postoperative complications accord-
ing to VAS and ODI before and after 
surgery were not statistically signifi-
cant. Moreover, the incidence of post-
operative surgical site infections was 
lower in the group in which a lumbar 
brace was used postoperatively [18].

Therefore, there are differences 
between clinical practice, where lum-
bar braces are often used postopera-
tively, and the available academic data 
challenging their efficacy in improv-
ing patient recovery indicators such 
as pain relief and improved functional 
adaptation [3, 4]. Although some prac-
titioners argue for the use of lumbar 
braces based on theoretical benefits 
related to stabilization of operated 
regions and accelerated healing [5], 
these claims remain unsupported by 
strict clinical trial data [16, 17].

There is currently no uniform opin-
ion regarding the timing of discharge of 
patients to outpatient care after spinal 
surgery. Nevertheless, the most com-
monly recommended discharge crite-
ria include pain control, ability to move 
independently, no signs of ongoing hem-
orrhage, ability to eat independently, and 
recovery of consciousness [19]. Such a 
wide spectrum of parameters gives the 
physician a great deal of flexibility in 
choosing the duration of patient follow-
up in the postoperative period. This is 
attributed to the fact that the interpreta-
tion of the above criteria makes it pos-
sible to discharge both a few hours after 
microsurgery and to continue the inpa-
tient phase until the sutures are removed. 
The questionnaire results confirm this.

The postoperative period after inter-
vertebral disc herniation removal varies 
significantly between endoscopic and 
microsurgical removal. It is quite chal-
lenging to imagine that the intraopera-
tive imaging technique for these surger-
ies and a 1.5–2.0 cm difference in the 
length of the musculocutaneous inci-
sion make such a big difference in the 
patients’ ability to move independently, 
take pain medication, and recover their 
level of consciousness in the postop-

erative period. The inpatient treatment 
period described in scientific studies is 
largely subjective and often influenced 
by the traditions established in this or 
that hospital, bed space, patient features, 
and other factors that are not directly 
associated with the technique and vol-
ume of surgery.

Conclusion

The conducted survey of surgeons, as 
well as a review of the current litera-
ture, revealed that many issues of peri-
operative management of patients 
remain to be resolved. In most cases, 
physicians are guided by subjective 
feelings or institutional practice. Some 
of the statements and guidelines need 
randomized trials to determine the 
optimal perioperative management 
strategy for patients after spine surgery.
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