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Motivation

The purpose of these clinical guidelines 
is to improve the quality of diagnosis and 
treatment for infectious spondylitis and 
unify multidisciplinary approaches to 
this pathology.

The clinical guidelines have been 
developed based on previously published 
guidelines [1, 2], draft guidelines [3], and 
educational materials [4] with allowance 
for modern approaches to the problem 
of spinal infection.The guidelines have 
not included the issues of treatment of 
spinal and spinal cord infection, which 
were previously presented in detail [1], 
and data on the management of infec-
tious spondylitis, which have been active-
ly discussed but not been unambiguously 
resolved yet [5].

The guidelines comply with the 
requirements of the Association of Med-
ical Societies for Quality in Medical Care 
and Medical Education (ASMOK, Appen-
dix) [6].

Terms and definitions

Description of infectious processes in the 
spine is based on anatomical terminology 
(Table 1).

Infectious complications developed 
after surgery (manipulations) in the 
spine are described by the term “surgi-
cal site infection in spinal surgery (SSIs)”.

1. Brief information

1.1. Definition
Spinal infection is an inflammatory 
destructive disease of the spine and its 
structural components (vertebral bodies, 
intervertebral discs, ligaments, interverte-
bral joints) caused by any bacterial agent.
1.2. Etiology and pathogenesis
Infectious and non-infectious (aseptic) 
spondylitis are distinguished (Fig.).

The infectious process in spondylitis 
can be associated with hematogenous 
(septic) or contact spread and be post-
manipulative (iatrogenic), i.e. associat-
ed with previous surgical or anesthetic 
manipulations on the spine. A source of 
infection can be any infection process: 
carious teeth, ENT infection, phlegmon 
and endocarditis, including penetrating 
injuries, in particular iatrogenic ones 
[8–13].

The causative agent of nonspecific 
spondylitis is detected in blood cultures 
of 20–40 % of patients (recommenda-
tion strength: C; level of evidence: 2+) 
[14–19]:

– gram-positive (gram+) cocci occur 
in 2/3rd of cases, with predominance of 
Staphylococcus including more than 20 
species; the most pathogenic are coag-
ulase-positive strains of  S. aureus and 
S. intermedius and a coagulase-negative 
strain of S. epidermidis;

– gram-negative (gram-) isolates occur 
in 1/3rd of cases, with predominance 
of Escherichia coli (10.5 %), Proteus spp. 
(6.7 %),and Pseudomonas aeruginosa 
(5.7 %).

The most common (90.0 %) cause of 
granulomatous spondylitis is M. tuber-
culosis complex. In third world countries, 
brucellosis is relatively common. Parasitic 
(more often echinococcal) and mycotic 
lesions are less common; rare pathogens 
include salmonella, campylobacter, non-
tuberculous mycobacteria, bacteroids, etc. 
The role of mycotic (more often aspergil-
losis) infection increases significantly in the 
setting of immunodeficiencies, primarily 
HIV infection: mycoses are considered as 
their markers (2+, C) [20–24].
1.3. Epidemiology
The rate of infectious spondylitis is 1.0–2.5 
cases per 100,000 population and accounts 
for 4–8 % of purulent-inflammatory dis-
eases of the skeleton. Septic complications 
develop in 5.8 to 14.6 % of cases; the rate 
of death is 1.2–8.0 % [4, 8, 17, 20].
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1.4. ICD-10 code
In accordance with ICD-10, infectious 
lesions of the spine are categorized 
based on the syndromic and/or etio-
logical principle (Table 2). A combina-
tion of spondylitis with inflammatory 
diseases of the central nervous system 
(myelitis, meningitis, epidural abscesses) 
is classified in sections G00–G09. An 
additional codes B95–B98 are used for 
verification of the infectious agent.
1.5. Classification
Principles of the spondylitis classification
The main classification features that 
determine the approach for treating 
the spondylitis patient include etio-
pathogenesis (I), the type of organ and 
tissue inflammatory response (II), the 
anatomical localization of the lesion 
(III), the area of destruction (IV), activity 
of the disease (V), and the presence of 
complications (VI) [25, 26]:

I. Etiopathogenesis. Infectious and 
non-infectious (aseptic) spondylitis are 
distinguished (Fig.). The infectious pro-
cess can be associated with hematoge-
nous (septic) or contact spread and be 
post-manipulative (iatrogenic), i.e. asso-
ciated with previous surgical or anesthet-
ic manipulations in the spine.

II. Type of inflammatory response. 
Inflammatory lesions can occur in the 
form of edema and focal or diffuse 
destruction, and the tissue response pat-
tern can be alternative necrotic, exuda-
tive, or proliferative (productive). Differ-
ent inflammation types can occur in any 
infectious spondylitis; however, nonspe-
cific bacterial spondylitis is character-
ized by infiltrative and diffuse destruc-
tion, while specific spondylitis is associ-
ated with focal and extensive destruction 
with exudative-necrotic lesions.

III. Localization of the lesion. Spon-
dylitis is localized in the lumbar spine 
in about 50% of cases, in thoracolumbar 
spine in 25 % of cases, in thoracic spine 
in 20 % of cases, and in cervical spine in 
5 % of cases [8]. The vertebrae of differ-
ent spine departments are simultaneously 
affected in 10 % of cases.

General terminology is used to des-
ignate infectious complications devel-
oping after surgery/manipulations (SSI) 
(Table 1).

Fig.
Etiological classification of spondylitis

SPONDYLITIS

Infectious

Non-infectious

Hematogenous

Post-manipulative

Specific (granulomatous):  tuberculosis, 
mycoses, brucellosis, lues, etc.

Nonspecific (purulent): with specification of bacterial agent

Auto-inflammatory, non-immune 
(aseptic spondylitis in non-bacterial osteomyelitis, 
Kummel post-traumatic spondylitis, etc.)

Autoimmune (ankylosing spondylitis, Reiter’s syndrome, etc.)

Table 1

Clinical terminology used in inflammatory diseases of the spine [7, with additions]

Anatomical 

localization

Affected area (involved structures) Terms

Anterior spinal 

column

Vertebral body Osteomyelitis of vertebra

Spondylodiscitis

Spondylitis

Intervertebral disc Discitis

Paravertebral space Paravertebralabscess

Retropharyngeal abscess

Mediastinitis

Mediastinal abscess

Empyema, pericarditis

Subphrenic abscess

Peritonitis

Psoas abscess

Posterior spinal 

column

Subcutaneous space Superficial infection

Infected seroma

Subfascial space Deep infection

Paraspinal abscess

Posterior structures Osteomyelitis

Facet joint arthritis

Deep wound infection

Spinal canal Epidural space Epiduritis

Epidural abscess

Pia mater Meningitis

Arachnoid membrane Arachnoiditis

Subdural space Subdural abscess

Spinal cord Intramedullaryabscess

Myelitis
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IV. The spread of spondylitis deter-
mines the number of affected vertebrae 
or spinal motion segments (SMS; Table 3).

V. Activity of the disease is assessed 
based on the disease duration accord-
ing to clinical and laboratory criteria. 
Traditionally, the process is considered 
acute if the disease duration is less than 
2 months (60 days) and subacute if the 
disease duration is 2 to 6 months; non-
specific disease is considered chronic if 
its duration is more than 6 months, and 
specific disease is considered chronic if 
its duration is more than 1 year. However, 
given the modern interpretation of the 
term “chronic osteomyelitis” (including 
spondylitis), this diagnosis can be estab-
lished not only on the basis of the disease 
duration but also upon detection of any 
of two criteria that do not directly cor-
relate with the disease duration: morpho-
logical – mainly necrotic inflammation 
or clinical – the development of seques-
ters or fistulas.

To estimate the time of SSI develop-
ment, the following terms and criteria 
are used (Table 4) [26].

VI. Complications of infectious spon-
dylitis are presented in Table 5.
1.6. Examples of diagnosis

• Spondylodiscitis of T4–T5, chronic. 
Complications: chronic pain.

• Nonspecific osteomyelitis of T8–
T9, active. Complications: paravertebral 
and epidural abscesses. Lower paraple-
gia (Frankel grade A), dysfunction of the 
pelvic organs.

• Tuberculous spondylitis of L4–S1. 
Complications: paravertebral, presacral, 
epidural, and bilateral psoas abscesses. 
Spinal instability. Bilateral L5 radiculop-
athy. Dysfunction of the pelvic organs 
(hyperreflexic bladder).

• B20 grade 4B on antiretroviral 
therapy (ART). Generalized tuberculo-
sis: disseminated pulmonary tuberculo-
sis (Mycobacterium tuberculosis: MTB). 
Extensive drug resistance (EDR). Tuber-
culous spondylitis of T3–T5, T7–T12, 
and L2–L5. Complications: intrathoracic 
and bilateral psoas abscesses. Lower para-
paresis (Frankel grade C). Spinal instabil-
ity with pain.

• Nonspecific osteomyelitis of T4–T5. 
Complications: epidural abscess. Surgery: 

laminectomy, abscess drainage. Postop-
erative complications: postlaminectomy 
kyphosis, superficial SSIs.

• Echinococcal spondylitis of T12–L2, 
chronic. Complications: epidural echino-
coccal cysts, lower paraparesis (Frankel 
grade D).

2. Diagnosis of infectious spondylitis

2.1. Complaints and medical history
When collecting medical history and 
complaints, attention is paid to the fol-
lowing facts:

– body temperature rise;
– back pain poorly controlled by 

analgesics;

– previous infectious diseases, surgery, 
manipulations, contacts with infectious 
patients, etc. in medical history;

– concomitant diseases including 
those with primary or secondary immu-
nodeficiency conditions (diabetes mel-
litus, viral hepatitis, HIV infection, etc.);

– neurological (motor and/or sensory) 
disorders and/or dysfunctions of the pel-
vic organs.
2.2. Examination
Clinical examination includes height, 
body weight, and body temperature 
measurements, assessment of the 
osteoarticular system condition, and 
detection of spinal deformity and 
instability. Pain is assessed using VAS; 
the neurological status is evaluated using 

Table 2 

ICD-10 chaptersappropriate for classification of infectious spondylitis

ICD section Disease code

М45

Spondylopathies

–

М46

Other inflammatory 

spondylopathies

M46.0 Spinal enthesopathy

M46.1 Sacroilitisnot elsewhere classified

M46.2 Osteomyelitis of vertebra

M46.3 Infection of intervertebral disc (pyogenic)

M46.4 Discitis, unspecified

M46.5 Other infective spondylopathies

M46.8 Other specified inflammatory spondylopathies

M46.9 Unspecified inflammatory spondylopathy

М48

Spinal osteomyelitis

–

M49

Spondylopathies 

in diseases classified 

elsewhere

M49.0 Spine tuberculosis A18.0

M49.1* Brucellosis spondylitis A23

M49.2* Enterobacterial spondylitis A01–A04

M49.3* Spondylopathies in other infectious and parasitic 

diseases classified elsewhere

М86 М86 Osteomyelitis

Table 3

Classification of spinal infectiondepending on its spread

Vertebral lesion Characterization of lesion

Monovertebral Single affected vertebra

Monosegmental Single affected spinal motion segment

Polysegmental Two or more affected adjacent spinal motion segments

Multilevel Affected vertebrae separated by intact segments
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ASIA scales; dysfunction of the pelvic 
organs is identified.
2.3. Laboratory diagnostics (recom-
mendation strength: 1; level of evi-
dence: B, C)
Chemistry panel and complete blood 
count. Assessment of the C-reactive pro-
tein (CRP) and a procalcitonin test (PCT).

Commentary. The hemogram and 
chemistry panel parameters are not spe-
cific, but reflect activity of the inflamma-
tory process. In acute nonspecific spon-
dylitis, an increased number of leuko-
cytes is detected in 50 % of cases (C), but 
it may remain within normal limits in 
the case of subclinical or chronic infec-
tion. ESR and CRP increase in more than 
90 % of patients with acute spondylitis 
(recommendation strength: C) [2, 7, 9].

PCT is one of the most sensitive mark-
ers for septic complications of bacterial 
infection (recommendations). An elevat-
ed PCT level (>2 ng/mL), in particular in 
spondylitis, is considered as sepsis (rec-
ommendations, B) [27]. Pathogen verifi-
cation based on bacteriological tests is 
recommended.

Commentary.  The following is 
optimal:

– a bacteriological blood test to detect 
bacteremia, which is performed before 
antibiotic therapy at the temperature ele-
vation maximum (standard); however, if 
the virulence of bacteria is low, the result 
may be negative in 75 % of patients. The 
hemoculture test is especially important 
for patients in septic or critical condi-
tion (C) [28];

– in patients with negative blood cul-
ture tests and suspicion for spinal infec-
tion in the presence of visual and avail-
able substrate of the disease (abscess, 
infiltration zone, altered vertebral region, 
fistula, etc.), a biopsy is recommended 
for the bacteriological and morphologi-
cal tests of substrate [29]. Due to a low 
detection level of pathogenic isolates on 
antibiotic therapy during exacerbation or 
a chronic process, a biopsy is carried out 
1 to 2 weeks after stopping antibiotics.

Verification of Mycobacterium tuber-
culosis [30]. Standard tests for M. tuber-
culosis include Ziehl-Neelsen stain 
microscopy, liquid culture (Bactec 
MGIT), molecular genetic typing meth-

ods (PCR, Geen-expert, tests for drug 
resistance genes; standard, recommenda-
tion strength: A), as well as luminescent 
microscopy with Auramine O staining. 
Cultural studies of diagnostic (surgical, 
biopsy) material are mainly performed 
on liquid nutrient media with automatic 
growth detection [17, 20, 28] because of 
a prolonged duration of culture on solid 
media (Lowenstein–Jensen, Finn) (rec-
ommendation). The level of MTB culture 
verification is 30–44 %, and DNA isola-
tion and nucleotide sequence amplifica-
tion increase it to 89.7 %.

A morphological (cytological and 
histological) examination of the biopsy 
specimen is recommended.

Commentary. Collection of con-
tents from the destruction site or puru-

lent cavities, destroyed vertebral bodies, 
and abscesses. The informative value of 
closed puncture (aspiration of liquid pus 
if presents) or trepanation biopsy reach-
es 41–90 % (B) [28, 29, 31]. An open 
biopsy, usually during debridement sur-
gery, is indicated in the case of non-infor-
mative puncture biopsy, a lesion inac-
cessible for puncture, destruction with 
compression of nerve structures, and a 
clinical picture of myelopathy. The mate-
rial is examined by cultural and molecu-
lar genetic methods (standard), in par-
ticular for aerobic and anaerobic bacteria.

NB! Even one course of antibacterial 
(so-called “empirical”) therapy reduces 
the likelihood of bacteriological confir-
mation by more than half.

Table 4

Onset of surgical site infection (SSI) in spinal surgery

SSI grade Period after surgery

Early Up to 3 weeks

Delayed 3 weeks to 3 months

Late Over 90 Days

Table 5

Complications of spinal infection [5, 23, 25]

Nature of 

complications

Type of complication Characterization, valid assessment 

methods

Infectious Systemic Sepsis: clinical and laboratory 

manifestations

Local: abscesses, fistulas, 

bedsores

Clinical, radiographic imaging

Neurological Motor: paresis, paralysis, 

dysfunction of pelvic organs

Frankel scale, motor component of the 

ASIA standard, electroneuromyography

Pain, sensory disorders Pain syndrome: visual analogue or 

integral scale, sensory component 

of the ASIA scale

Orthopedic Deformities, instability, 

contractures

Angulometry, roentgenometry

Social exclusion Depression, functional 

dependence on others

Assessment of quality of life on 

Oswestry, FIM, Barthel, Tsung, 

and SF-36 scales
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NB!! The morphological conclusion, 
which corresponds to an inflammato-
ry process, does not confirm infection, 
except some specific signs: granuloma 
with epithelioid and multinuclear giant 
Pirogov-Langhans cells and central 
necrosis is considered specific for tuber-
culosis (level of evidence: 2+; recommen-
dation strength: C).

The informative value of immuno-
histochemical methods for the diagno-
sis of tuberculosis has not been prov-
en. In immunodeficiencies, typical spe-
cific granulomas may be absent due to 
impaired phagocytosis.

Immunological blood serum tests are not 
specific and used only to assess activity of 
the inflammatory process and infectious di-
sease (option), but not to verify the etiology 
of spondylitis. Tuberculin skin tests (TSTs) 
and ESAT6/CFP10-induced tests (quantif-
eron test, T-SPOT-TB, recombinant tuber-
culosis allergen (RTA) test) are not valid 
for verification of the etiology of vertebral 
lesions (standard) [30].
2.4. Instrumental diagnostics (recom-
mendation strength: 1; level of evi-
dence: C)
Radiographic imaging. There is a clear 
hierarchy of methods for imaging of 
spondylitis:

– X-ray (plain, in two projections) is 
used for approximate assessment of ver-
tebral destruction, spinal deformities, and 
body balance. X-ray tomography, con-
trast-enhanced tomography, and fistu-
lography are used only if CT and MRI can 
not be conducted (claustrophobia, metal 
implants, pacemakers, etc.);

– CT is the main method for imaging 
of the spinal bone structures. CT myelog-
raphy is used for visualization of the spi-
nal canal if MRI can not be conducted;

– MRI is the method of choice for 
imaging the spinal canal, spinal cord, 
paravertebral tissues, as well as inflam-
matory processes in the spine at an early 
pre-radiographic stage [32, 33];

– ultrasonography is a method for 
investigatory imaging of paravertebral 
abscesses; bone scintigraphy and posi-
tron emission tomography (PET CT) are 
methods for identifying inflammatory 
foci (primary and metastatic) andactivity 
of their metabolism.

Commentary. At the early stage (2nd–
3rd day) of nonspecific spondylitis, the 
disease can be detected only by MRI. 
Changes in MRI scans are detected in 
55 % of cases at disease duration of less 
than two weeks and in 76 % of cases at 
a longer duration. In the case of acute 
spondylitis, a T1-weighted MRI image 
reveals a decreased intensity of the signal 
from the affected vertebral bodies and 
intervertebral disc; in the T2 mode, the 
signal is enhanced. After administration 
of gadolinium-containing agents, the T1 
signal intensity around fluid accumula-
tion areas increases; an enhanced sig-
nal around low-density areas indicates 
abscess formation. Gadolinium is used 
to differentiate the inflammatory pro-
cess from degenerative changes in the 
endplate and intervertebral disc. Signs 
of epidural and paraspinal abscesses are 
detected in the form of isodense (in T1 
mode) and hyperdense (in T2 and STIR 
modes) spindle-shaped areas. At the later 
stages, changes in MRI scans may not 
coincide with clinical data [33].

The first radiographic and CT signs of 
spondylitis are detected as destruction 
foci with uneven and fuzzy contours no 
earlier than at the 2nd week of the di-
sease (C). Progression of the disease can 
lead to the formation of irregular-shaped 
sequesters, detachment of the perioste-
um and anterior longitudinal ligament, 
and the development of periosteal and 
spondylous growths. Later, an osteoscle-
rosis area develops around the lesion.

NB! A CT-based increase in the bone 
destruction area 4–6 weeks after disease 
onset upon relief of subjective com-
plaints and normalization of laborato-
ry parameters during treatment should 
not be considered as disease progression 
because of a time lag between imaging 
findings and morphological recovery 
processes.

Upon bone scintigraphy in non-
specific spondylitis, reliable uptake of 
a radioactive tracer (RAT), more than 
30 %, is detected in 2/3rd of cases (C); 
an increase in the uptake ratio over time 
may indicate progression of the disease.

The diagnostic significance of differ-
ent methods for diagnosis of nonspecific 
spondylitis is presented in Table 6.

2.5. Other diagnostics
Patients with infectious spondylitis are 
advised, if indicated, to consult the fol-
lowing specialists (recommendation 
strength: 1; level of evidence: C):

– neurologist (commentary: all 
patients for identifying disease type and 
complications);

– urologist (commentary: in the case 
of dysfunction of the pelvic organs, renal 
failure, and acute and chronic urinary 
tract infection);

– clinical pharmacologist (commen-
tary: in the presence of antibiotic-resis-
tant microflora, prescription of more 
than five drugs, and signs of sepsis).
2.6. Differential diagnosis
The diagnosis of infectious spondylitis 
is established on the basis of a body of 
clinical data and their changes during 
therapy as well as findings of laboratory, 
biochemical, and molecular genetic tests 
and radiography. However, the diagnosis 
of spondylitis is considered reliably 
established if the case of morphological 
confirmation and reliably proven only in 
the case of bacteriological confirmation.

The list of major diseases requiring 
differentiation from infectious spondyli-
tis is presented in Table 7.

3. Treatment

Treatment of infectious spinal lesions 
includes conservative therapy, surgery, 
and symptomatic treatment [1, 2, 4, 5, 
7–10, 28, 34].
3.1. Conservative treatment
Comprehensive conservative treatment 
includes antibacterial treatment, anti-
inflammatory and immunocorrective 
therapy, infusion therapy (if indicated), 
administration of general strengthening 
agents, and orthosis (recommendations). 
Timely (early) conservative treatment 
stops the disease in 56–75 % of patients 
with acute spondylitis [5, 28, 35].

Commentary. Conservative treatment 
options as the main and only ones can be 
used in the following situations:

– in partial destruction of the verte-
brae in the absence of clinical signs of 
the disease (accidental radiographic find-
ing) or the risk of disease complications;
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– in acute processes in the absence of 
clinical signs of spinal cord compression 
and abscesses;

– in progressive and chronic spondy-
litis in the case of severe concomitant 
somatic diseases when the risk of life-
threatening complications of surgery 
exceeds the expected efficacy (option).
3.1.1. Principles of rational antibiotic 
therapy of spondylitis and monitoring 
of its efficacy

1. Antimicrobial agents should be 
used since the time of infectious 
spondylitis diagnosis (1C).

2. The basis for antibacterial drugs 
is the identification of pathogen and 
its drug sensitivity/resistance. Ratio-
nal antibacterial therapy is based on 
the examination of puncture and sur-
gical biopsy specimens and/or blood 
culture (standard: see Section 1.3).

3. Upon assessing the staphylo-
coccus population, the rate of detec-
tion of resistant strains (including 
MRSA, PRSA, VRSA, MRSE) accounts 
for 10.0–25.0 % of the total amount 
of gram-positive flora. Initial thera-
py of resistant Staph. spp strains can 
include vancomycin, cubicin, levo-
floxacin (tavanic), etc., for up to 6–8 
weeks [28,  35–37] (recommenda-
tions). In severe sepsis with develop-
ment of hospital infection or in criti-
cal condition of the patient, a case 
conference, with participation of a 
clinical pharmacologist, is held. Giv-
en the side effects of antibiotic ther-
apy, protected penicillins (sulbactam, 
piperacillin-tazobactam), carbapen-
ems (imipenem, meropenem, ertape-
nem, doripenem), or fluoroquino-
lones (levofloxacin, moxifloxacin) 
are used [38–40].

4. Indications for empirical antibi-
otic therapy should be limited to the 
impossibility to conduct the above 
measures, their negative effects, or 
severity of the patient’s condition 
requiring initiation of antibiotic ther-
apy before receiving the results of bac-
teriological tests.

5. Correction of antimicrobial thera-
py should be performed with allowance 
for its efficacy and potential changes in 
the sensitivity of microflora (1B).

6. The total duration of antibiotic 
therapy for acute nonspecific osteomy-
elitis is 6–8 weeks [37].

7. Antibacterial therapy of tubercu-
lous spondylitis is regulated by stan-
dard chemotherapy regimens based on 
the WHO standards and approved by 
national clinical guidelines (standard) 
[30].

8. Switch of antibiotics is performed 
with allowance for the efficacy of treat-
ment and the risk of adverse events 
due to prolonged use of drugs.
Monitoring of chemotherapy efficacy. 
The criteria of effective antibiotic ther-
apy for nonspecific spondylitis include 
a decrease in the body temperature, 
a reduction in the severity of pain 
(usually, on the 2nd–3rd day), and a 
decrease in CRP and ESR (standard). 
A rapid decrease in CRP (more than 
50 % of the baseline value) indicates 
the adequacy of antibiotic therapy (C) 
and allows switching from intravenous 
to oral antibiotics after 3–4 weeks.

Commentary. For a septic condition, 
it is considered effective to decrease 
the procalcitonin level by more than 
80 % of the peak value or achieve a 
level of <0.5 ng/mL [38]. A decrease 
in the level of procalcitonin or similar 
biomarkers to the normal value is a cri-
terion for termination of empirical anti-
microbial therapy in the case of uncon-
firmed bacterial infection (2, C).

Monitoring of tuberculosis chemother-
apy (TCT). Chemotherapy for tubercu-

lous spondylitis is conducted in accor-
dance with the National Clinical Guide-
lines based on the WHO guidelines 
and standards [Order of the Ministry of 
Health of the Russian Federation No. 951 
of 2014; Clinical Guidelines for Tubercu-
losis Chemotherapy] (recommendations, 
B) [30].

Commentary. TCT begins with diag-
nosis of tuberculosis. The duration of TCT 
in the preoperative period depends on 
the period necessary to organize trans-
fer of the patient to a specialized depart-
ment for patients with osteoarticular 
tuberculosis. In the postoperative period, 
TCT is continued in the TB dispensary. 
The duration of the main TCT course in 
tuberculous spondylitis depends on drug 
sensitivity of the pathogen and is at least 
12 months for sensitive and mono-resis-
tant mycobacteria and at least 18 months 
for multi-resistant forms.
3.1.2. Features of therapy for HIV-infect-
ed patients
The combination of infectious spon-
dylitis and HIV infection is consid-
ered as confounding co-infection 
[41, 42]. Tuberculous spondylitis in 
HIV-positive patients is characterized 
by rapid progression, prevalence of 
extensive and multilevel lesions, and 
a high rate of generalized forms of 
tuberculosis. The detection rate of 
drug-resistant mycobacterium strains 
in HIV patients is 1.5-fold higher than 
in immune non-compromised patients. 
Antiretroviral therapy (ART) is conducted 

Table 6

Specificity and sensitivity of various methods to diagnose infectious spondylitis [8]

Method Specificity, % Sensitivity, %

Spine X-ray 64.0 62.0

Bone scintigraphy with Te99 62.5 86.0

MRI 81.0 95.0

CT 68.0 73.0

Densitometry 23.0 31.0

Histological examination (bone biopsy) 99.0 95.0

Microbiological examination (surgical material) 90.0 83.6
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in accordance with national protocols 
that usually allow for the CD4 count of 
lymphocytes (recommendation, B). The 
WHO guidelines (2010) indicate the 
need for ART in all HIV-infected patients 
with a CD4 count of less than 350 cells/
μL [42].

Supportive therapy for spondylitis 
includes infusion-transfusion therapy, 
correction of hemocoagulation disor-
ders, extracorporeal detoxification, and 
immunosubstitution (recommendation).
3.2. Orthotics (recommendation 
strength: 1; level of evidence: C)
External immobilization with a remov-
able orthosis is mandatory in the treat-
ment of infectious spondylitis accom-
panied by spinal instability and pain. 
In the absence of spinal deformity, 
removable modular orthoses can be 
used; in the presence of deformity, 
orthoses are prepared individually for 
the patient.
3.3. Principles of surgical treatment 
(recommendation strength: 2; level 
of evidence: C)
The basic principle of surgical treat-
ment for infectious spondylitis is syn-
dromic-nosological [1, 2, 4, 5, 8–10, 
43–56], and its purposes are to stop the 
inflammatory process and to restore 
stability and supportability of the spine 
(standard).
3.3.1. Indications and contraindications 
for surgical treatment
Indications for surgical treatment of 
infectious spondylitis are as follows 
(standard):

– disease progression during antibiotic 
therapy;

– development/progression or per-
sistence of neurological disorders with 
verified spinal cord compression by an 
epidural abscess, sequesters, etc.;

– chronic spondylitis accompanied 
by clinical complaints (back pain, fis-
tula, fever, laboratory activity and/
or development of spinal instability, 
and deformity). Contraindications for 
surgery:

– absolute: extremely severe patient’s 
somatic condition that threatens his/
her  life;

– relative: sub-compensated indi-
cators of somatic status – septic con-
dition, except purulent leakages and 
abscesses requiring urgent surgery; 
severe concomitant diseases and 
somatic conditions when surgery is 
associated with a high risk of death 
(ASA grade IV, APACHE >16 points).
3.3.2. Surgical stages in infectious 
spondylitis
Debridement of the lesion is per-
formed as an independent procedure 
or as a stage of reconstructive surgery. 
It can be performed openly, minimally 
invasively, endoscopically [47, 48].

Restoration of spinal stability is 
achieved by following methods (2+, 
C) [44, 45, 49, 53–55]:

a) reconstruction of the anterior 
spinal column using autografts (iliac 
wing crest, ribs, tibia), allografts, or 
non-biological implants. In the case of 
radical debridement of the lesion(s), 
the optimal results are ensured by a 
combination of supporting non-biolog-
ical implants (titanium meshes, carbon 
grafts) and bone grafts;

b) posterior instrumented fixation;
c) combination of methods.
In most cases, correction of spi-

nal deformity [24, 56] is provided by 
stable posterior spinal instrumenta-
tion. The variants of posterior metal 
implant arrangement (hook, transpe-
dicular, hybrid) are optional.Transpedic-
ular screws are not used at the level of 
destroyed vertebrae (recommendation).

Commentary. Laminectomy as an 
independent operation is performed 
only as the urgent treatment for acute 
(less than 48 h) neurological disorders 
and spinal cord compression confirmed 
by radiographic methods. If spondylitis 
with spinal instability is suspected, lami-
nectomy should be followed by stabiliza-
tion (instrumented fixation), otherwise 
this may lead to deformity progression 
(postlaminectomy kyphosis).

Principles of surgical treatment for 
SSIs associated with application of metal 
implants [26, 57]. The development of 
early SSIs requires active debridement/
drainage of the surgical site; in this case, 
stable implants can be spared. In the case 
of unstable fixation, implants must be 
removed, and re-stabilization can be per-
formed after stopping inflammation.

In the case of late SSIs, debridement/
drainage of the surgical site should be 
accompanied by removal of implants. 
Repeated instrumentation can be per-
formed after stopping the inflammatory 
process.

During debridement in delayed SSIs, 
the decision to remove stable implants 
is made individually, depending on 
the severity of inflammation and the 
response to complex conservative treat-
ment – antibacterial therapy and active 
drainage, including VAC-therapy.

NB! The loss of stable instrumented 
fixation of the spine (peri-instrumental 
resorption), not accompanied by clinical 
signs of an infectious process or accom-
panied by it’s minor manifestations, 
requires examination of the removed 
implants for low-grade pathogenic iso-
lates, including their ultrasound treat-
ment (sonication) to destroy the biofilms 
(recommendation).

Table 7 

Diseases to be differentiated from infectious spondylitis

Disease ICD code 

Rheumatoid and seronegative spondyloarthritis М05–М14, М45–М49

Systemic lesions of connective tissue М30–М36

Degenerative and dystrophic diseases of the spine М42, М46

Congenital malformations of the skeleton М41, М43, Q46

Benign neoplasms of vertebral column D16.6

Malignant neoplasms C40–C41

Tumor metastases С76, С80

Osteitis deformans (Paget’s disease) M88
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4. Rehabilitation

Rehabilitation treatment is started in a 
surgical hospital and continued in spe-
cialized rehabilitation centers (outpatient 
and inpatient).

5. Prevention and follow-up care

The main methods for monitoring di-
sease dynamics are clinical examination 
and control radiographic examinations, 
such as radiographs, CT of the spine, and 
MRI in the case of neurological disor-
ders. The criterion of effective treatment 
of nonspecific infectious spondylitis is 
stopping of clinical and laboratory man-
ifestations of the disease. Radiograph-
ic manifestations of bone repair upon 
conservative treatment (bone restoration, 
staple formation, osteosclerosis, blocking 
of vertebrae) are detected within 4–6 
months from the start of treatment.

Patients after nonspecific spondylitis 
are examined by the orthopedic trauma-
tologist and neuropathologist once every 
2 months during the first 6 months. In 
the absence of clinical, radiographic, and 
laboratory signs of exacerbation or com-
plications, recovery is concluded. In the 
presence of complications, the patient 
continues follow-up/treatment by par-
ticular specialists:

– by the surgeon, orthopedic trauma-
tologist, and neurosurgeon in the case of 
fistulas, instability and deformity of the 
spine; if these complications can be elim-
inated, surgical treatment is performed 
in specialized departments/centers for 
spinal surgery after informing the patient 
about the appropriate surgical risks and 
receiving his consent;

– by the neuropathologist, urologist, 
and rehabilitation therapist in the case 
of manifestations of post-spondylotic 
myelopathy/radiculopathy;

– by the surgeon, plastic surgeon, neu-
ropathologist, and social workers in the 
case of irreversible neurological and neu-
rotrophic disorders.

Spinal tuberculosis patients are fol-
lowed-up at the TB dispensary (active 
process – dispensary group 1; chronic 
course – dispensary group 2; conse-

quences and residual effects – dispensary 
group 3) and examined by the orthope-
dist once every 3 months within the first 
year after surgery.

6. Additional information affecting 
the course and outcome of the disease 
Outcomes and prognosis

The prognosis for nonspecific spondy-
litis depends on the severity of clinical 
manifestations and severity of neurolog-
ical complications. Prescription of etio-
pathogenic therapy in the early stages 
determines a favorable prognosis and 
improves the quality of life, preventing 
disability. In the case of neurological 
complications caused by direct contact 
injury to the spinal cord and/or myelo-
semia, the prognosis is extremely unfa-

vorable both in terms of restoration of 
functions and quality of life. In septic 
conditions, there is a high risk of death 
within 1–2 years due to the risk of exac-
erbation of local and generalized pro-
cesses [27, 38].

The prognosis for tuberculous spon-
dylitis in the setting of HIV infection 
depends on the severity of immune defi-
ciency, severity of neurological disorders, 
and resistance of MTB to TCT. Disabil-
ity in this category of patients reaches 
85–87 % of cases [23].

The criteria for assessing the quality 
of care are presented in Tables 8 and 9.

Table 8 

Organizational and technical conditions for provision of medical care

Type of medical care Specialized medical care

Conditions for provision of medical care Inpatient/day hospital

Form of medical care Elective; urgent in the case of acute septic 

and neurological complications

Table 9

Criteria of medical care quality

Criterion Confidence level of 

parameter

Grades of 

recommendation

Assessing severity of systemic 

inflammatory response syndrome 

(CRP, PCT)

С 1

Complete blood count С 1

Bacteriological, PCR, and histological 

examination of material from the lesion 

site

С 1

Rational antibiotic therapy С 1

CT scan of the spine С 1

MRI in patients with neurological 

manifestations

С 2
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Appendix

Methodology for development of clinical guidelines
Target audience of these clinical guidelines:
1) general practitioners (family doctors);
2) orthopedic traumatologists;
3) neurosurgeons;
4) medical students;
5) residents and graduate students.
Methods used for collecting/selecting evidence: search in electronic databases. Description of the methods used to assess the 

quality and strength of evidence: the evidence base for guidelines includes publications from the Cochrane library and EMBASE, 
MEDLINE and PubMed databases. The search depth is 5 years.

Methods used to assess the quality and strength of evidence:
– consensus of experts;
– significance assessment in accordance with the rating scheme.
Methods used to review evidence:

– reviews of published meta-analyses;
– systematic reviews with tables of evidence.
Description of methods used to review evidence. When selecting publications as potential sources of evidence, the methodol-

ogy used in each study is investigated to ensure its validity. The result of this investigation affects the level of evidence assigned to 
the publication, which, in turn, affects the strength of recommendations. To minimize potential errors, each study was evaluated 
independently. Differences in estimates were discussed by the entire team of authors. If the consensus was not reached, indepen-
dent experts were invited.

Tables of evidence were filled in by the authors of the clinical guidelines.
Methods used to formulate the guidelines: expert consensus.
Good Practice Points (GPPs). Most of the guidelines for the diagnosis and treatment of infectious spondylitis belongs to the level 

of evidence 2+; the strength of recommendation C.
The recommended good practice is based on clinical experience of the authors of the developed guidelines.
Economic analysis. The cost analysis was not conducted, and publications on pharmacoeconomics were not analyzed.
Methods for validation of guidelines:

– external expert assessment;
– internal expert assessment.
Description of the guidelines validation method. A preliminary version of these guidelines was peer-reviewed by independent 

experts who, first of all, were asked to comment on how understandable was the interpretation of evidence underlying the guidelines.
Primary care physicians provided their comments on comprehensibility and reproducibility of guidelines presentation as well as 

importance of the proposed guidelines as a tool for everyday practice.
All comments received from experts were systematized and discussed by members of the working group (authors of the 

guidelines).
The draft clinical guidelines for the diagnosis of infectious spondylitis have been presented on the website of the National Asso-

ciation of Phthisiologists (NAP) and discussed at the 5th NAP Congress.
Consultation and expert assessment. The draft guidelines were peer-reviewed by independent experts who were first of all asked 

to comment on the intelligibility and accuracy of interpretation of the evidence base underlying the guidelines.
Working group. For the final revision and quality control, the guidelines were re-analyzed by members of the working group, 

who came to the conclusion that all expert comments and suggestions were taken into account, and the risk of systematic errors 
in the development of guidelines was minimized.

Key recommendations. The strength of recommendations (1 or 2) based on the appropriate levels of evidence (A–D; Table 10) 
and good practice points (GPPs) are provided in the text of the guidelines.

The clinical guidelines will be updated at least once every three years. The decision to update will be made on the basis of pro-
posals submitted by medical professional non-profit organizations, with allowance for the results of comprehensive assessment of 
drugs and medical devices, as well as the results of clinical testing.
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Table 10

Scheme for grading the level of recommendation

Strength Description

А At least one meta-analysis, systematic review, or RCT rated as 1++ directly applicable to the target population and demonstrating robust 

results, or a body of evidence including research results rated as 1+ directly applicable to the target population and demonstrating overall 

consistency of results.

В A body of evidence including research results rated as 2++ directly applicable to the target population and demonstrating overall 

consistency of results, or extrapolated evidence from studies rated as 1++ or 1+

С A body of evidence including research results rated as 2+ directly applicable to the target population and demonstrating overall 

consistency of results, or extrapolated evidence from studies rated as 2++

D Level 3 or 4 evidence or extrapolated evidence from studies rated 2+
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