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IN PATIENTS WITH SPINAL PATHOLOGY DURING
POSTOPERATIVE PERIOD
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Objective. To test validity of formalized Analgesic Assessment Scale (AAS) by examining the correlation of its parameters (gradations)
with other parameters characterizing pain intensity during the treatment, and to assess the adequacy of conducted analgesia in patients
with spinal tuberculosis by taking into account AAS gradations.

Material and Methods. The study was performed in a prospective cohort of 15 consecutive patients who underwent similar elective spine
surgery for tuberculous spondylitis. Postoperatively, all patients received systemic analgesia with parenteral narcotic and non-narcotic
analgesics, depending on pain intensity subjectively assessed by patients using VAS. The protocol for postoperative analgesia included
records of pain intensity assessed by VAS, systolic and diastolic blood pressure (BPsist and BPdiast), heart rate, and the AAS gradations
of analgesic consumption.

Results. An analysis of the correlation between AAS and other variables characterizing pain intensity in the postoperative period showed
a strong positive association of AAS with VAS (r = 0,567; P < 0,05) and ADsist (r = 0.340; P < 0.05) variables, which confirms usability
of each of these parameters in the assessment of pain intensity.

Conclusion. The AAS tested in a pilot study on the cohort of 15 consecutive patients operated for spinal disorders proved its effectiveness

in pain intensity assessment, pain therapy, and convenience of analgesics accounting.
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Standardization of the accounting for
analgesics in the multimodal approach
to treatment of postoperative pain
necessitates unified methods to assess
the amount of consumed drugs.
Postoperative pain is an individual
subjective criterion, which comprises
sensory, emotional, and behavioral
aspects caused by tissue damage [1, 2].
According to modern principles of the
multimodal approach, postoperative pain
is managed using narcotic and (or) non-
narcotic analgesics with various analgesic
activity and pathogenetic mechanism of
action. In practical terms, this means
that an analgesic can be substituted by
another one, having different mechanism
of nociceptive impulse interruption and
higher or lower analgesic activity [1, 2].
Given that the amount of consumed

analgesics in the postoperative period is
indicative of analgesia quality, calculation
of the amount of consumed drugs
and especially their comparison is a
challenging when assessing the adequacy
of analgesia [4, 11], since patients differ
from each other in anthropometric,
age, and somatic characteristics, pain
threshold, and many other parameters.
Evaluation of the amount of
consumed analgesics in milligrams
is convenient in the case of the
patient-controlled analgesia (PCA), as
exemplified by morphine [7, 9] and
NSAIDs [6, 7). However, PCA is not always
available in the Russia, which is primarily
due to the organizational complexity of
accounting for narcotics. Moreover, the
efficacy of this method is questioned
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in patients with drug abuse, mental
confusion, and in newborns [3, 6, 8].

We were faced with this problem
when assessing the quality of analgesia in
patients with tuberculous spondylitis. In
these patients, pain after reconstructive
spinal surgery is managed using the
multimodal analgesia, which includes
the regional analgesia and/or systemic
parenteral administration of analgesics
as its main component [4, 5]. When
comparing the analgesic activity of
morphine preparations administered
in the postoperative period, we failed
to find a unified conversion scale for
narcotic and non-narcotic agents;
moreover, the literature provides
different equianalgesic doses of these
drugs [1, 8]. This necessitated the
development of a simple, reproducible,
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and objective method of accounting for
the use of parenteral analgesics.

The study was aimed at testing the
validity of formalized Analgesic Assess-
ment Scale (AAS) by examining the cor-
relation of its parameters (grades) with
other parameters characterizing pain
intensity during the treatment and
assessing the adequacy of analgesia in
patients with spinal tuberculosis taking
into account AAS grades.

Material and Methods

AAS was developed based on the
principle of the gradient reflection of
analgesia strength [10], whereby six
qualitative grades (Table 1) have been
identified.

Selection of 4-hour evaluation inter-
val was determined by two factors: first,
minimum duration of analgesic action
and second, the recommendations on
the control and correction of postop-
erative pain management, which is car-
ried out during the first 15 minutes of
patient’s postanesthetic recovery, then
within the first 2 hours, and subsequently
every 4 hours during the early postopera-
tive period [2].

This scale was designed to be used in
the postoperative period in patients with
spinal disorders and other diseases.

The study was carried out in a pro-
spective cohort of 15 consecutive
patients with tuberculous spondyli-
tis, who underwent equitype elective
spinal surgery during the period from
02.03.2015 to 02.04.2015 (one month).

Criteria for inclusion of patients in
the study:

— patient’s written consent for the sut-
gery and involvement to the clinical trial;
no less than one day prior to the surgery,
the pain assessment methodology in the
postoperative period was explained to
all patients;

— patient’s age 18 years or older;

— the absence of mental illness;

— physical condition scoring no more
than 3 points as assessed on the scale of
the American Society of Anesthesiolo-
gists (ASA);

— all patients were operated on by the
same surgeon (D.V. Kuklin) using the
same surgical approaches and spinal
reconstruction techniques;

- uniform anesthetic management
involved the induction of anesthesia
by intravenous administration of sodi-
um thiopental (4.6 mg/kg) and fentan-
yl (0.1 mg), tracheal intubation with
underlying miorelaxation with Dithyli-
num (1.5 mg/kg) followed by fractional
injection of pipecuronium bromide (40—
50 pg/kg); sevoflurane vapor inhalation
(1.0-1.5 vol % in the oxygen-air mixture
stream with Fi02 0.35) was used to main-
tain anesthesia, mechanical ventilation
was carried out using Dathex-Ohme-
da device in the VCV mode. Fractional
administration of fentanyl (0.1-0.2 mg)
and droperidol (2.5-5.0 mg) as a single
injection every 20-30 minutes was used
for neuroleptanalgesia.

Exclusion criteria included the lan-
guage barrier and the level of anesthetic
risk higher than 3 points as assessed on
the ASA.

The study included 5 females and
10 males, mean age 47.0 = 2.8 years
(min 25, max 52), the average weight

73.0 £ 3.3 kg. Postoperatively, all patients
received systemic analgesia by parenteral
administration of narcotic and non-nar-
cotic analgesics with allowance for the
subjectively assessed pain intensity on
the VAS scale [2]. According to this scale,
the pain score of 0—3 points does not
necessitate administration of additional
analgesics; the score of 4—6 necessitate
administration of additional non-narcot-
ic analgesics, 7 points or more necessitate
additional administration of narcotics.

In our study, we used narcotics
S. Promedoli 2 % (20 mg), S. Tramadoli
5 % (100 mg im.) and non-narcotic drugs
S. Ketoprofeni 5 % (100 mg), S. Metamiso-
1iNa 50 % (1000 mg i.m.), S. Lornoxicami
(8 mgiv.) at a standard dose.

The following parameters were
recorded in the postoperative pain man-
agement protocol:

- pain intensity as assessed on the
10-point VAS scale;

— systolic and diastolic blood pressure
values (BPsist and BPdiast);

- heart rate (HR);

- grades of the used analgesics
accounted bases on AAS.

A total of 90 observations in 15
patients were carried out; taking into
account repetition factor, this corre-
sponds to six observations per patient
within 24 hours, starting from the sec-
ond hour after surgery.

Processing of the results was carried
out using the Statistica 10.0 software
package, including the assessment of
descriptive statistics parameters: posi-
tion and scattering of the graphical rep-
resentation of the results with normality
test (Shapiro — Wilk Test).

Table 1

Formalized analgesic assessment scale

Standard single dose of one non-narcotic drug was injected during 4 hours
Standard single dose of a narcotic analgesic with mild analgesic effect was injected during 4 hours
Standard single dose of a narcotic analgesic with strong analgesic effect was injected during 4 hours

Combined administration of standard doses of narcotic or non-narcotic analgesics during 4 hours

Grades Characteristics

1 Analgesics were not injected during 4 hours
2

3

4

5

6

Repeated administration of standard doses of narcotic or non-narcotic analgesics during 4 hours, when the analgesic was already injected.
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Spearman’s correlation analysis was
used to assess the relationship between
the variables. AAS score was the main
variable, for which the correlation
strength was assessed.

K-mean clustering was used to clus-
ter characteristics. Significance level of
P < 0.05 was established.

In order to provide objective evalua-
tion of pain management, the protocols
were analyzed by an expert, who was not
directly involved in the post-operative
monitoring of patients.

Results

Identification of correlations between
the analyzed parameters. Analysis of
the correlation between AAS and other
variables characterizing the intensity of
pain revealed strong positive correlation
of AAS with VAS score (d = 0.567;
P <0.05) and BPsist (d = 0.340; P < 0.05),
which confirms the possibility of using
each of these values (AAS, VAS, and
BPsist) in the assessment of pain
intensity. Increase in dosage of analgesics
in accordance with high AAS grades
reflects increase in pain subjectively
assessed by the patient on the VAS, which
clinically presents with increased BPsist.
The revealed correlations between these
variables can be represented in the form
of three-dimensional surface plot, where
the analyzed parameter is shown as Z
coordinate. Its values depend on changes
in the correlation variables shown on the
Xand 'Y axes. This nonlinear relationship
is graphically represented in Fig. 1.

Relationship between AAS, HR, and
BPdiast demonstrated no significant cor-
relation (r = 0.144 and 0.030).

Cluster analysis of the effectiveness of
postoperative pain management. The
study of the effectiveness of pain man-
agement in a small group of patients with
tuberculous spondylitis is based on their
clustering into two groups characterised
by more and less severe pain based on
VAS and AAS scores. Software clustering
principle is based on the maximum dif-
ference between the mean values of vari-
ables, when predetermined number of

clusters is 2, in accordance with the study
objectives (Cluster 1 — there is no pain,
cluster 2 — there is pain; Fig 2). Integrat-
ed Euc. Dist. values (Euclidean distance)
0f 133557.75 and 115.5 prove the signifi-
cance level of differences in VAS and AAS
for both clusters (P < 0.05).

The results of statistical analysis
enable assessing the adequacy of post-
operative pain management with allow-
ance for AAS parameters.

Analysis of the adequacy posiopera-
tive pain management. The extent of
surgical intervention generally involves
major (traumatic) surgical approaches
with dissection or separation of large
muscle masses. The preliminary work-
ing hypothesis showed normal distribu-
tion of various AAS grades with frequent
use of medium grades and rarer use of
extreme grades in the postoperative peri-
od. However, practical analysis showed
that in most cases, extreme grades 1 and
6 were used during the postoperative
pain management (Table 2).

Frequent use of grade 1 has an objec-
tive explanation: pain management peri-
od of many analgesics is more than 4
hours, i.. by the time of interim control,
the effect of previous analgesic injection
persisted. However, the second most fre-
quently used grade 6 (repeated adminis-
tration of the combination of analgesics
during 4 h), in our opinion, has rather
negative explanation. It is known that in
actual practice, patients are repeatedly
injected with several analgesics acting at
different levels of nociceptive response
in order to provide comfortable patient’s
condition using parenteral analgesia
[1, 2], which provides sufficiently deep
and long-lasting effect. In our study, an
extremely rare use of grade 5 compared
to grade 6 is indicative of the inadequacy
of postoperative pain management.

In our opinion, varying frequency of
the use of narcotic analgesics having dif-
ferent strength (grade 3 and 4) reflects
the organizational limitations.

Thus, the use of AAS enabled not only
the control of the accuracy of the admin-
istered pain therapy, but also the semi-
quantitative analysis of analgesics with-
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out the need for calculating the absolute
doses of administered drugs or any for-
mulas to recalculate them.

Conclusion

The results of the study correspond to
the evidence level III. The study was
carried out in a group consisting of
limited number of patients. The results
provided the basis for the use of AAS in
a randomized level II study on a broader
group of patients with infectious spinal
disorders, which were oriented on
both surgical and anesthetic audience
[4, 5]. These studies do not reflect the
essentials of the AAS, and we found it
appropriate to discuss them in the
present publication. In our opinion,
the aforementioned data suggest the
following conclusions:

1) AAS grade can be used as one of the
criteria to monitor pain intensity, since
its values strongly correlate with other
parameters traditionally used to assess
this subjective criteria, i.e. VAS score and
BPsist value;

2) AAS is easy and convenient for
the qualitative analysis of postoperative
pain management by means of paren-
teral administration of analgesics, since
it does not require quantitative conver-
sion of drug doses with respect to some
certain standard;

3) AAS can be used in the compara-
tive analysis of the effectiveness of pain
management using various drug classes.

AAS cannot influence the choice of
specific analgesics. These issues are deter-
mined by each institution in accordance
with its capabilities and traditions. This
scale is only a technical tool, which can
be used for research and clinical pur-
poses. Its application in a larger group
of patients, who underwent various spi-
nal surgeries, could probably be useful
not only in our institution, but also in
the anesthesiology departments of other
medical clinics providing surgical care
to patients with spinal disorders and
injuries.
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Table 2

The recorded frequency of the used of AAS
grades

29 (32.0)
15 (16.7)
14 (15.5)
8(8.9)
7(7.8)
17 (18.9)
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