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Effect of Tetanus on Subsequent Neuromuscular Monitoring in

Patients Receiving Vecuronium

Sorin J. Brull, M.D.,* Neil R. Connelly, M.D.,T Theresa Z. O'Connor, M.P.H.%, David G. Silverman, M.D.§

The current study evaluated the effects of tetanic stimulation on
neuromuscular responses to serial train-of-four (TOF) and double-
burst stimulation (DBS). For TOF monitoring (n = 13), a degree of
neuromuscular blockade was achieved with an intravenous vecu-
ronium infusion such that the ratio of fourth twitch (Ty) to first
twitch (T,), T,/T,, was stable at a value between 0.1 and 0.7. Four
seconds after a 5-s, 50-Hz tetanic stimulus was delivered, TOF mon-
itoring was resumed at 10-s intervals. Significant changes were noted
for T,, Ty, and T,/T,, with median increases of 38, 250, and 93%,
respectively. The median times for T,, T,, and T,/T, to return to
within 10% of their pretetanic (baseline) values were 34, 43, and 34
s, respectively (P = nonsignificant [NS] among times to recovery).
A 100-Hz tetanic stimulus induced 50, 300, and 178% median in-
creases of Ty, T4, and T,/T,, while corresponding values for recovery
times were 53, 73, and 54 s. For DBS monitoring (n = 14), tetanic
stimulation (50-Hz, 5-s) induced 38, 300, and 153% median increases
of the DBS, 3 parameters (first response [D,], second response [Dy],
and their ratio [D; # D,], respectively). The posttetanic effects on
Dy, D3, and D,/D, persisted for 43, 66, and 46 s, respectively. For
DBS; 5, median posttetanic (50-Hz, 5-s) increases were 41, 275, and
176%, while corresponding times to recovery were 43, 43, and 43 s.
Although the data indicate that the posttetanic percent increase was
at least 10 times larger at greater degrees of blockade (T,/T, = 0.1)
than at lesser degrees (T,/T, = 0.7), all T,/T, and D,/D, ratios
returned to within 10% of baseline in 125 s or less after 5-s tetanic
stimulation. (Key words: Monitoring, neuromuscular: double-burst
stimulation, fade, nerve stimulator, posttetanic facilitation, tetanic
stimulation, time to recovery, train-of-four. Relaxants: neuromus-
cular: vecuronium.)

ANESTHESIOLOGISTS commonly use train-of-four (TOF)
monitoring to assess the degree of neuromuscular block-
ade.!2 However, the visual and/or tactile evaluation of
fade in response to TOF stimulation may be inaccurate,
especially when the TOF ratio (the ratio of the fourth
response [T4] to the first response [T]) is between 0.4—
0.7.% Double-burst stimulation (DBS) has been introduced
to overcome this limitation, since fade demonstrated by
the second minitetanic burst of DBS is more readily de-
tected by tactile means than is fade to TOF.*T Neverthe-
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less, many anesthesiologists still rely upon response to a
5-s tetanic stimulus to supplement the assessment provided
by less intense stimulation (TOF).5® A tetanic stimulus,
however, alters subsequent neuromuscular responses.
Testing of neuromuscular function during the period of
posttetanic “facilitation’ may lead to overestimation of
the evoked TOF or DBS response. It had been reported
that posttetanic increase of adductor pollicis twitch re-
sponse to ulnar nerve stimulation may last for more than
11 min” and up to 30 min,® and it has even been proposed
that tetanic stimulation may result in ‘“complete recovery
of neuromuscular conduction.”® Alternatively, in the
context of pronounced nondepolarizing blockade, it re-
cently has been shown that tetanic stimulation at 6-min
intervals (during assessment of posttetanic count) did not
alter the time to spontaneous return of the first detectable
twitch response.'® The current study sought to determine
the degree and duration of posttetanic effects at lesser
degrees of blockade, i.¢., at TOF (or DBS) ratios between
0.1 and 0.7, during a vecuronium infusion.

Materials and Methods

The effects of a 5-s tetanic stimulation on subsequent
TOF and DBS monitoring were tested in the following
settings: 1) a single 50-Hz tetanus on TOF monitoring;
2) a second, subsequent 50-Hz tetanus on TOF monitor-
ing; 3) a single 100-Hz tetanus on TOF monitoring; 4) a
second, subsequent 100-Hz tetanus on TOF monitoring;
5) a single 50-Hz tetanus on DBS; 3; 6) a second, subse-
quent 50-Hz tetanus on DBS; 3; 7) a single 50-Hz tetanus
on DBS3; and 8) a second, subsequent 50-Hz tetanus
on DBSg.g.

After Human Investigation Committee approval, 13
consenting patients receiving general anesthesia under-
went TOF testing and another 14 patients underwent
DBS testing. TOF consisted of a series of four impulses
at 500-ms intervals. DBS consisted of two mini-tetanic
bursts at an interval of 750 ms. All patients were free of
neuromuscular disease. Ages ranged from 19 to 77 yr
(mean 46 yr), and weights ranged from 45 to 89 kg (mean
68 kg).

In all cases, anesthesia was induced with thiopental (3—
6 mg-kg™"), fentanyl (0.5-2.0 ug-kg™!), and/or mida-
zolam (0.02-0.04 mg-kg™') and was maintained with

evaluation of neuromuscular transmission. Journal of Anesthesia 3:
94-99, 1989
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0.25-1.00% end-tidal isoflurane and 66% NgO in Oas.
Tracheal intubation was facilitated by succinylcholine (1
mg - kg™!). Approximately 10 min after return of single-
twitch response to within 10% of its presuccinylcholine
height, a vecuronium bolus (0.01-0.05 mg - kg™") was ad-
ministered, and a vecuronium infusion was started at 0.5—
1.5 pg-kg™'+min™' to maintain a stable degree of neu-
romuscular blockade, as defined by a T,/T, ratio that
changed by less than 5% over a 10-min period.

EFFECTS ON TRAIN-OF-FOUR MONITORING

For TOF testing, a Digistim III nerve stimulator
(Neuro Technology, Houston, TX) was interfaced to an
oscilloscope (Tektronix 7623A, Tektronix Inc., Beaver-
ton, OR) to confirm delivery of a 50-mA stimulus of 200
ps duration. The stimulator then was applied to the 13
patients via cutaneous electrodes (Plia-Cell Infant ECG
Electrode, NDM Corp., Dayton, OH), which were placed
over the olecranon groove and on the volar aspect of the
forearm. The positive electrode was proximal, and the
negative electrode was distal.!' The ipsilateral thumb was
attached to a force transducer (Adductor Pollicis Monitor,
Medar Corp., Scarsdale, NY) and abducted to achieve a
preload of 250 g. The transducer was interfaced to a
‘monitor and to a calibrated strip-chart recorder (Data-
scope 2000A /2000RS, Datascope Corp., Paramus, NJ).
Data were recorded continuously at a chart speed of 1
mm -5~ '. The amplitude of thumb adduction in response
to each of the four stimuli comprising the TOF was es-
timated to the nearest 0.5 mm by freezing the tracing on
the monitor screen and adjusting the built-in monitor ref-
erence line in 1-mm increments. The T4/T, ratio then
was calculated.

(A) First 5-s Tetanus at 50 Hz

The T,/T, was monitored at 60-s intervals to achieve
a ratio within the range of 0.1-0.7. Once the T4/ T ratio
had remained stable for at least 10 min, TOF monitoring
was changed to the stimulator’s preset 10-s interval. Pre-
tetanic baseline values for T, twitch height (Tpre), T4
twitch height (Tpre), and their ratio (T4/Tpre) Were re-
corded. A supramaximal (60-mA) tetanic stimulus with a
frequency of 50-Hz and a duration of 5 s then was deliv-
ered. Monitoring of TOF responses was resumed ap-
proximately 4 s after the end of the tetanic stimulation
and the first posttetanic values of the TOF parameters
(T 1posts Tapost, and T4/ T 1post) Were recorded. Monitoring
then was continued at 10-s intervals until T, T4, and the
ratio T,/ T, each returned to within 10% of their re-
spective pretetanic baseline values.

For each subject, the increase of T}, T4 and Ty/T,
after tetanus was compared to the corresponding prete-
tanic value and was termed %increase; e.g., for Ty, %in-
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crease = (T 1pos- Tipre)/ T 1pre X 100. The overall %increase
for the 13 subjects was expressed as median and range.
For each parameter, the significance of the difference be-
tween pre- and posttetanic values was determined with
Wilcoxon’s signed rank test for nonparametric data,
as were the differences in %increase among T;, Ty,
and T,/T;.

The relationship between the degree of baseline neu-
romuscular blockade and the amount of subsequent in-
crease of Ty, T4, and T,/ T, was assessed by exponential
regression analysis with baseline T,/T, as the indepen-
dent variable and %increase as the dependent variable.
Then the subjects were grouped according to whether
the baseline T,/ T, ratio was less than or greater than
0.40. For each TOF parameter, Wilcoxon’s rank sum test
was used to compare the effect of tetanus on the two
groups.

The time to recovery for Ty, T4, and T4/T) was de-
termined by noting the time at which each parameter
returned to within 10% of its respective baseline. Wil-
coxon’s signed rank test was used to compare the recovery
times for T;, T4, and T4/T,. Differences in all analyses
were considered to be significant at the P < 0.05 level.

(B) Second 5-s Tetanus at 50 Hz

Two minutes after neuromuscular evoked responses
returned to baseline (after the first 5-s tetanic stimulus),
a new set of baseline T;, T4 and T4/T; values was ob-
tained, after which a subsequent 5-s, 50-Hz tetanic stim-
ulus was delivered. TOF stimulation was resumed at 10-
s intervals until T, T4, and T,4/T) had returned to within
10% of their respective baseline values. The %increase
and time to recovery were determined for each parameter
and analyzed as described above for the first 5-s tetanic
stimulus, with the exception that the data were not
grouped or plotted according to degree of blockade. In
addition, the results in part A (First 5-s Tetanus at 50 Hz)
were compared to those in part B (Second 5-s Tetanus at
50 Hz by Wilcoxon’s signed rank test, with respect to:
T1pres Tapre; and Ty /T 1pre; %oincrease of Ty, Ty, and T4/
T,; and time to recovery of Ty, T4, and T4/T.

(C) First and (D) Second 5-s Tetanus at 100 Hz

Three minutes after completion of the first and second
tetanus at 50 Hz, baseline T,, T4, and T,/T, were re-
corded, and a 5-s, 100-Hz tetanic stimulus was delivered
to the ulnar nerve. Approximately 4 s later, TOF stim-
ulation was resumed at 10-s intervals until T, T4, and
T4/ T, returned to within 10% of baseline. Two minutes
after the return of all parameters to baseline, a repeat set
of baseline values was obtained, and the sequence was
repeated after a second, 5-s, 100-Hz tetanic stimulus. For
each tetanic stimulation, the %increase and times to re-
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covery were measured and analyzed as above. Baseline
heights, %increase, and time to recovery of T}, T4, and
T,/ T, were compared (with Wilcoxon’s signed rank test)
for the first versus the second 100-Hz tetanus (seven sub-
jects) and for the first 100-Hz tetanus (seven subjects)
versus the first 50-Hz tetanus (in the same seven subjects).

EFFECTS ON DOUBLE-BURST MONITORING

For DBS testing, a Myotest monitor (Biometer, Den-
mark) was bench-tested to confirm accuracy of a 50-mA
stimulus of 200-us duration. The monitor was applied to
the volar forearm of a separate group of 14 patients via
cutaneous rubber electrodes coated with silver—silver
chloride gel. The ipsilateral thumb responses to DBS
stimulation were recorded as described above for TOF.
The amplitude of thumb adduction in response to both
stimuli comprising DBS (D; and Dy) was estimated to the
nearest 0.5 mm, and the Dy/D, ratio was calculated.

After initiation of the vecuronium bolus and infusion,
the Dy/D; ratio of DBS; 3 was monitored at 60-s intervals
for a minimum of 30 min in order to achieve a ratio within
the range of 0.1-0.7. The patients then were randomly
assigned to receive either DBSg s (two bursts of three te-
tanic stimuli each) or DBS;y 2 (one burst of three tetanic
stimuli followed by a burst of two such stimuli) for sub-
sequent testing.

(E) First and (F) Second 5-s Tetanus at 50 Hz on DBS3 3

Once the Dy/D; ratio had remained constant for at
least 5 min when tested at the stimulator’s preset 20-s
interval, pretetanic baseline values for D, (D1pre)s D (Dopre)
and their ratio (Dg/D;re) were recorded. A supramaximal
(60-mA) tetanic stimulation with a frequency of 50 Hz
and a duration of 5 s then was delivered. DBS; 3 was re-
sumed approximately 4 s after the end of the tetanic stim-
ulation, and was continued at 20-s intervals until D;, Dy,
and their ratio (D}post, Dapos» and D/ D post) €ach returned
to within 10% of their respective pretetanic baseline val-
ues. Two minutes later another 5-s, 50-Hz tetanic stim-
ulation was delivered as described above, and monitoring
of subsequent responses was resumed 4 s later. Data ob-
tained were analyzed in a manner similar to TOF data
for the 50-Hz tetanus.
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First and Second 5-s Tetanus at 50 Hz on DBS;,

Data collection and analysis were performed in a man-
ner analogous to that for DBS; 5.

Results

EFFECTS ON TRAIN-OF-FOUR MONITORING

(A) First 5-s Tetanus at 50 Hz

Prior to delivery of the first tetanic stimulation, the
mean values for Tipre, Tapre; and T4/ Tpre were 11 £ 6
mm, 4 = 3 mm, and 0.35 * 0.2, respectively. As noted
in table 1, the median increase was 38% for T, 260%
for T4, and 93% for the T,/T, ratio; P < 0.05 for Tp.
versus T 1posts Tapre versus Taposts T4/ T1pre versus Ta/Tipost,
and %increase of T4 versus %increase of T,. The overall
median times to recovery were 34, 43, and 34 s for T,
T4, and T4/T;, respectively (P = NS for differences
among them). All parameters returned to baseline within
74 s.

The relationship between the posttetanic increase of
T4/T; and the pretetanic value of T4/T; was demon-
strated by r* = 0.86 (fig. 1). Significantly greater poten-
tiation of T, T4, and T,/T; was noted in the eight sub-
jects witha T4/ Tpre < 0.40 than in the five subjects with
a T4/ Tpre > 0.40 (figs. 2a and 2b)

(B) Second 5-s Tetanus at 50 Hz

Prior to the second tetanus, mean values for Tipe,
T4pre» and T4/ Tpre were 11 £ 6 mm, 4 £ 3 mm, and
0.34 £ 0.2, respectively (P = NS between parts A and B).
After tetanus, the median %increases were 43, 200, and
117% for Ty, T4, and T,/T), respectively (table 1); P
< 0.05 for Tpre versus Tposts Tapre versus Tapost, Ta/Tipre
versus T4/ T 1posts and %increase of T4 versus %increase of
T),. Median recovery times were 35, 35, and 33 s (table
1; P = NS for differences among them).

The consistency of %increase, and more importantly,
of recovery times after the two tetanic stimuli is evident
in table 1. In all cases T, T4, and T4/T), returned to
within 10% of baseline in 74 s or less. There were no
significant differences between data after the first and

TABLE 1. Effect of 50-Hz Tetanus on TOF

Tetanus

Ist (n = 13)

2nd (n = 13)

Combined (n = 26)

Increase (%)
Recovery time (s)
Increase (%)
Recovery time (s)
Increase (%)
Recovery time (s)

T, Ty Ty/Ty
38 (7-129) 250 (38-1,100) 93 (26-555)
34 (4-66) 43 (23-74) 34 (15-74)
43 (0-143) 200 (67-2,100) 117 (36~806)
35 (3-65) 35 (23-65) 33 (15-65)
41 (0-143) 200 (38-2,100) 116 (26-806)
34 (3-66) 39 (23-74) 34 (15-74)

Values expressed as median (range in parentheses).
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F1G. 1. The relationship between percent increase of T,/ T, and
degree of blockade (T4 /Tiye). The proportion of the variation in the
percent increase of Ty /T that can be explained by an increasing depth
of blockade is »? = 0.86 by exponential regression.

after the second 5-s 50-Hz tetanus with respect to base-
line heights, %increase, or recovery times of T;, Ty,
or T4/T1.

(C) First 5-s Tetanus at 100 Hz

Prior to the first tetanus at 100 Hz, values for Ty,
Tapre, and T4/ Tpe were 11 = 6 mm, 4 + 3 mm, and
0.31 £ 0.1, respectively (P = NS for Groups A vs. C).
Median %increases were 50, 300, and 178%, respectively
(table 2); P < 0.05 for T'ypre versus Tiposts Tapre versus Tapos,
T4/ Tpre versus T4/ Tipost, and %increase of Ty versus
%increase of T,. Median times to recovery were 53, 73,
and 54 s, respectively (table 2; P = NS).

The median %increases after tetanus at 50 Hz (part
A) for the seven subjects who were also studied after tet-
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anus at 100 Hz (part C) were 40, 260, and 152% for T},
T4, and T,/ T, respectively. The corresponding recovery
times were 34, 34, and 33 s. There were no significant
differences between these two sets of data with respect to
baseline heights and %increase in the seven subjects.
However, the recovery times for T}, T4,and T4/T) after
the first 100-Hz tetanus were significantly greater than
the corresponding values after the first 50-Hz tetanus.

(D) Second 5-s Tetanus at 100 Hz

Prior to the second tetanus at 100 Hz, values for T'pre,
Tapres and T4/ T e Were 11 £ 6 mm, 4 £ 3 mm, and
0.30 = 0.1, respectively (P = NS for parts C vs. D). Median
%increase values were 50, 300, and 200%, respectively
(table 2); P < 0.05 for T'pye versus Tipost, Tapre versus Tapos,
T4/ Tipre versus T4/Tiposs and %increase of T4 versus
%increase of T,. Median recovery times were 63, 73,and
64 s, respectively (table 2); P < 0.05 for T, versus T4; P
= NS for T, versus T4/T; and T4 versus T4/T;. Com-
parison to data obtained after the first 100-Hz tetanus
revealed no significant differences with respect to baseline
heights, %increase, and recovery times of T, T4, and
T4/T,. Inall cases, T4, T1,and T4/ T, returned to within
10% of baseline in 125 s or less.

EFFECTS ON DOUBLE-BURST MONITORING

(E) First 5-s Tetanus at 50 Hz on DBS3 3

Prior to the first tetanus, Dypre, Dapre, and Do/Dipre
were 13 £ 6 mm, 5 = 2 mm, and 0.40 =+ 0.1, respectively.
Median %increases were 38, 300, and 153% for Dy, Dy
and Dy/D,, respectively (table 3); P < 0.05 for Dypye versus
D1 posts Dapre versus Dopost, Do/ Dipre versus D/ Djpost, and
%increase of Dy versus %increase of D;. The respective
median recovery times for D;, Do, and Dy/D; of DBS3 5
were 43, 66, and 46 s (table 3; P = NS).
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FIG. 2. Percent increase of (4) T and (B) T, at each 10-s interval after b-s tetanic stimulation at 50 Hz
in the T4/ Tipre < 0.40 and Ty /T pre > 0.40 subgroups. Values are plotted as mean x SD.
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TABLE 2. Effect of 100-Hz Tetanus on TOF

‘Tetanus Ty T, To/Ty
Ist (n = 7) Increase (%) 50 (13-138) 300 (183-1,300) 178 (140-900)
Recovery time (s) 53 (13-104) 73 (43-104) 54 (23-104)
2nd (n =17) Increase (%) 50 (14-171) 300 (150-1,400) 200 (107-900)
Recovery time (s) 63 (14-85) 73 (43-125) 64 (33-83)
Combined (n = 14) Increase (%) 50 (13-171) 300 (150-1,400) 189 (107-900)
Recovery time (s) 58 (13-104) 73 (43-125) 64 (23-104)

Values expressed as median (range).

(F) Second 5-s Tetanus at 50 Hz on DBS3 3

Prior to the second tetanus, Dipre, Dopre, and Dy/Dype
were 12 5 mm, 5 = 2 mm, and 0.39 * 0.1, respectively.
Mean %increases were 30, 317, and 152% for D,, D,,
and Dy/Dy, respectively (table 3); P < 0.05 for Dipre versus
Dlposn D2pre versus D2posu D2/Dlprc versus D2/Dlpostv and
%increase of Dy versus %increase of D,. Median recovery
times were 43, 43, and 43 s, respectively (table 3; P =
NS). There were no significant differences between data
of the first and second tetanus on DBS3 5 with respect to
baseline heights, %increase, or recovery times of D,, Dy,
or Dy/D;. In all cases, Dy, Dy, and Dy/D, returned to
within 10% of baseline in 103 s or less.

(G) First 5-s Tetanus at 50 Hz on DBS; ,

Prior to the first tetanus, Dipres Dopre, and Da/Dypre
were 14 7 mm, 4 = 4 mm, and 0.30 = 0.1, respectively.
Median %increases were 41, 275, and 176% for D,, Dy
and Dy/Dy, respectively (table 4); P < 0.05 for Dipre versus
Diposts Dopre versus Daposi, Do/ Dipre versus Do/ Djpost» and
%increase of Dq versus %increase of D,. Median recovery
times for D;, Dy, and Dy/D, of DBS; 5 were 43, 43, and
43 s (table 4; P = NS),

(H) Second 5-s Tetanus at 50 Hz on DBS;,

Prior to the second tetanus, Di1pres D2pre; and Dg/Dyp
were 15+ 8 mm, 4 £ 3 mm, and 0.27 + 0.2, respectively.
Median %increases were 38, 300, and 107% for D, Do,
and Dy/Dy, respectively (table 4); P < 0.05 for D 1pre versus
Diposts Dapre versus Dapos, Do/ Dypre versus Do/ Dipos, and

%increase of Dg versus %increase of D;. Median recovery
times were 43, 63, and 43 s, respectively (table 4; P =
NS). There were no significant differences between the
first and second tetanus on DBS3 ¢ with respect to baseline
heights, %increase, or recovery times of Dy, Dg, or D/
D,. In all cases of DBS3 5 testing, D, Dy, and Dy/D re-
turned to within 10% of baseline in 103 s or less.

Discussion

After tetanic stimulation, increased release of
acetylcholine'? may be manifested clinically by posttetanic
count,'®!® augmented single-twitch height,'* and a de-
crease in fade in response to TOF and DBS. Although
the minitetanic bursts of DBS are different from the in-
dividual twitches of TOF, we noted comparable findings
for TOF, DBS3 3, and DBS; 5 with regard to the degree
and duration of posttetanic “facilitation.”

After tetanus, there was augmentation of T and D,,
and to a greater extent, of T4 and Dg. These changes did
not cause a prolonged period of altered monitoring in
the T4/T) (or Da/D,; of DBS; 5) range of 0.1-0.7. T4/
T, and Do/D, returned to their pretetanic baselines
within 2 min. Although T, and T4 responses were in-
creased by as much as 143 and 2,100%, respectively, after
a 50-Hz tetanic stimulus, they always returned to within
10% of baseline within 74 s. Similarly, D, and D; responses
for DBS3 3 were increased by as much as 175 and 1100%,
respectively, and returned to within 10% of baseline in
less than 103 s. Corresponding values for DBS; o were
213 and 1,600% increase, with a maximum time to re-
covery of 103 s.

TABLE 3. Effect of 50-Hz Tetanus on DBS, s

Tetanus D, Dy De/D,
Ist (n = 7) Increase (%) 38 (17-119) 300 (69-656) 153 (45-244)
Recovery time (s) 43 (23-66) 66 (43-103) 46 (43-83)
2nd (n =7) Increase (%) 30 (0-175) 317 (56-1,100) 152 (65-336)
Recovery time (s) 43 (3-63) 43 (23-83) 43 (23-63)
Combined (n = 14) Increase (%) 34 (0-175) 308 (56-1,100) 153 (45-336)
Recovery time (s) 43 (3-66) 63 (23-103) 43 (23-83)

Values expressed as median (range).
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TABLE 4. Effect of 50-Hz Tetanus on DBS;

Tetanus D, D, Dy/Dy
Ist(n =7) Increase (%) 41 (20-213) 275 (91-1,600) 176 (49-935)
Recovery time (s) 43 (43-63) 43 (43-103) 43 (23-103)
2nd (n = 7) Increase (%) 38 (13-150) 300 (45-1,500) 107 (5-1,052)
Recovery time (s) 43 (23-63) 63 (43-103) 43 (3-103)
Combined (n = 14) Increase (%) 39 (13-213) 288 (45-1,600) 142 (5-1,052)
Recovery time (s) 43 (23-63) 43 (43-103) 43 (3-103)

Values expressed as median (range).

Consistent with reports by other investigators with re-
spect to single twitch,>'® the %increase in the current
study was greater at increased depth of blockade. This
accounts for the wide range of %increase, as reported in
tables 1-4. An inconsistency of our monitoring technique,
while theoretically possible, is not likely in view of the
return of posttetanic values to baseline, and in light of a
previous report which noted a less than 2% difference
between successive readings.'® The median %increase of
T was 46% when the pretetanic T4/T, ratio was less
than 0.40, and 12% when T,/ T, was greater than 0.40.
Corresponding values for T4 were 300 and 100%. At
greater degrees of blockade, the augmentation of T, ap-
‘proached that seen with equivalent depressions of Tj.
While, in the current study, the depth of blockade did
not affect the time to recovery to the same degree that it
affected %increase, this does not preclude marked pro-
longation at greater degrees of blockade. The magnitude
and duration of posttetanic effects depend not only on
the extent of neuromuscular blockade, but also on the
nature of neurostimulation.>'”-2® As tetanic frequency
was increased from 50 to 100 Hz, we noted no significant
change in %increase and only a slight (albeit statistically
significant) increase in recovery times.

The current study was performed during a steady state
of blockade, and during isoflurane inhalation anesthesia,
in order to permit comparison among testing regimens
within the context of routine clinical care. It is possible
that the degree and duration of posttetanic *“facilitation”
may differ slightly during onset compared to recovery,
since the relationship of T4 to T, may differ at these
times.? In light of reports that succinylcholine alters the
depth and duration of subsequent nondepolarizing
block,** slight differences may be noted if succinylcholine
is not used. The nature and concentration of the inha-
lation agents, and perhaps more importantly, the nature
of relaxant, may be relevant. With respect to the latter,
an agent with a more pronounced presynaptic effect (e.g.,
curare) may be associated with more pronounced post-
tetanic effects. In addition, the relatively short duration
of posttetanic facilitation noted may be attributable, in
part, to the stable plasma levels of vecuronium provided
by the continuous infusion.

In conclusion, for the level of blockade evidenced by
aTy/T) or Dy/D, ratio between 0.1 and 0.7 during con-
tinuous vecuronium infusion, assessment can be supple-
mented by the use of a 5-s, 50~100 Hz tetanic stimulus
without distorting subsequent TOF or DBS monitoring
for an unacceptably long period of time. As expected, a
greater stimulus intensity (i.e., tetanus at 100 Hz) pro-
duced a slightly longer posttetanic effect. Nevertheless,
in all cases T4/ T and Dy/D; returned to baseline within
2 min.

The authors wish to thank Jill Fuggi and Jacki Fitzpatrick for their
secretarial assistance.
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