General Anesthesia with Thoracic Paravertebral Block
for Modified Radical Mastectomy
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Obijective: To evaluate the effect of single-injection paravertebral block (PVB) combined with general anesthesia on 24-hour
postoperative morphine requirement in patients undergoing modified radical mastectomy (MRM).

Material and Method: 20 patients were randomly assigned into 2 groups. Patients in the control group were given only
general anesthesia. Patients in the PVB group received 0.3 ml/kg of 0.5% plain bupivacaine at T4 paravertebral space
followed by general anesthesia. Both groups received intravenous morphine patient-controlled analgesia (PCA) device
postoperatively. All patients were evaluated at 1 and 24 hours for pain, nausea and vomiting. Twenty-four hour morphine
consumption, antiemetics requirement, and overall satisfaction were recorded.

Results: Patients with PVB had lower incidence and severity of postoperative pain, nausea and vomiting and other serious

complications. No patients were unsatisfied with anesthetic techniques.
Conclusion: PVB can reduce postoperative opioid requirement, pain, and severity of nausea and vomiting in MRM.
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Currently in Thailand, modified radical
mastectomy (MRM) is mostly performed under general
anesthesia. MRM includes total mastectomy and axillary
lymph node dissection. Even though the incision size,
is equal to total mastectomy axillary lymph node
dissection, causing more severe postoperative pain. In
previous studies, the incidence of moderate to severe
pain after mastectomy under general anesthesia was
70-80.9% on the first postoperative day, and reduced
to 53% and 33% on the second and the third
postoperative day, respectively!?. The incidence of
postoperative nausea and vomiting (PONYV) in breast
cancer surgery under general anesthesia was higher
than other operation, the overall incidence was 59%%,
due to the use of opioids for pain control and some
anesthetic agents. In addition, previous studies showed
that the incidence of PONV is greater in patients
undergoing general anesthesia, female patients, patients
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experiencing postoperative pain, and patients
undergoing breast surgery“®. When thoracic epidural
analgesia was used, the incidence of pain, nausea,
vomiting and length of hospital stay was reduced®.
However, possible serious complications of continuous
epidural analgesia including hypotension, respiratory
depression, infection, or even catheter migration to the
subarachnoid space, may occur.

For over a decade, thoracic paravertebral block
(PVB) has been used in thoracic and breast surgeries
with minimal complicationsV, but is not yet popular
in Thailand. Previous studies, comparing general
anesthesia alone with thoracic PVB and sedation, found
that PVB could significantly decrease postoperative
pain, nausea, and vomiting!-”-?, and also seem to have
shorter recovery times® the possibility of serious
complications from PVB has been studied in
multicenter; hypotension (4.6%), vascular puncture
(3.8%), pleural puncture (1.1%), and pneumothorax
(0.5%)7:8:10.10),

None of the randomized studies on PVB in
MRM has been placebo controlled; thus the patients
given PVB undergoing MRM might have expected
effective intraoperative and postoperative analgesia.
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Material and Method

The study was approved by the Thammasat
University Institutional Ethics Committee and written
informed consent was obtained from the patients.
Twenty patients, ASA physical status I-II scheduled
for elective modified radical mastectomy were included
in the study. The exclusion criteria were bleeding
disorders, allergy to local anesthetics, infection at the
thoracic paravertebral injection site, pregnancy or
breast feeding mother, severe obesity (body mass index
> 35 kg/m?) and Parkinson’s disease.

At the preoperative visit, patients were
randomly allocated into either the control or the PVB
group. They were instructed by nurse anesthesist to
use the verbal rating scale (VRS; 0-10) and patient-
controlled analgesia (PCA) device. The general
anesthetic technique was also explained. During
intraoperative period, standard monitoring included
electrocardiography, pulse oximetry, noninvasive
arterial blood pressure, end-tidal carbon dioxide,
endtidal inhalational agent and body temperature.

Patients in PVB group were placed in the
lateral position on the side to be blocked. The 25-gauge
needle was inserted 2-5 cm lateral from the cephalic
edge of the 4" thoracic vertebral spinous process The
skin, subcutaneous tissue and periosteum of the
transverse process were anesthetized with 5 ml of 2%
plain lidocaine. The PVB was performed by using the
18-gauge Tuohy needle and the loss-of-resistance
technique, seeking contact with the lateral process of
the 4" thoracic vertebra as a landmark before advancing
the needle into the paravertebral space”. The 0.5%
plain bupivacaine 0.3 ml/kg was slowly injected into
the paravertebral space with repeated aspiration. The
patient was then turned supine and prepared for general
anesthesia. In the control group, the patients were given
only general anesthesia.

General anesthesia was induced with either
thiopental 5 mg/kg or propofol 1.5-2 mg/kg followed by
atracurium 0.6 mg/kg or succinyl choline 1.5 mg/kg to
facilitate endotracheal intubation. Anesthesia was
maintained with 1 MAC isoflurane in 50% N,O in O,.
Atracurium 0.2 mg/kg was given every 30 minutes
throughout the operation. An intravenous bolus of
either fentanyl 1 png/kg or morphine 0.05 mg/kg was
given if blood pressure or heart rate increased more
than 20% from baseline values. Ephedrine 6 mg or
norepinephrine 4 ug was given if blood pressure
decreased more than 20% from preoperative baseline
values.

All patients were intubated and ventilation
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was controlled by using volume-controlled ventilator.
Total consumption of thiopental, propofol, isoflurane,
fentanyl and morphine during anesthesia were recorded.
The amount of fentanyl consumption was converted
to mg of morphine (10 pg of fentanyl = 1 mg of morphine).
Recovery from anesthesia and tracheal extubation was
assessed by testing the patients’ ability to open their
eyes and to squeeze their hands on verbal command.

After extubation the patients were transferred
to a postanesthetic care unit (PACU) for a one-hour
observation period. Analgesia in the PACU and during
a 24-hour postoperative period was provided by
intravenous morphine PCA. The PCA bolus dose was
of 1 mg with a 5-minute lockout period and 20 mg four-
hour limit. The patients were instructed to alert the
PCA device if their VRS for pain was > 3. Antiemetics
were administered if VRS for postoperative nausea and
vomiting (PONV) were > 3. Incidence of moderate to
severe pain, pain needed to be treated and PONV needed
to be treated was indicated by VRS > 3. First-line
antiemetic was 10 mg of intravenous metoclopramide.
Ondansetron 0.1 mg/kg was given if the symptoms were
not improved within 15 minutes.

Pain intensity at rest and in motion on the
VRS and intravenous PCA morphine consumption were
recorded by a nurse anesthetist who was blinded to
the anesthetic technique in the PACU. PONV and the
degree of sedation were assessed on a VRS (0-10 cm)
every 15 minutes for 1 hour. All patients were
interviewed for their pain VRS and PONV scores as
well as any other problems or complications by the
same nurse anesthetist at 24 hours after surgery. They
were asked about their overall satisfaction with the
postoperative analgesia technique by using the VRS
scale (0 = dissatisfied; 10 = most satisfied).

Postoperative IV morphine consumption was
used to calculate the statistical power. A sample size
estimate indicated that 8 patients per group would give
apower of 80% at a level of 0.05 for detecting a difference
of at least 30% in morphine consumption. The study
size was then prospectively set to 20 patients with 10
assigned to each group. Statistical analyses were
performed with SPSS for windows, Release 16.0 (SPSS
Inc., Chicago, IL).

The results are presented as mean + SD or
number of patients. Normally distributed data was
analyzed by using unpaired student’s t-tests, whereas
for analysis of categorical and skewed data, Mann-
Whitney U-test for continuous data or X?* tests were
used as appropriate. P <0.05 was considered statistically
significant.
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Results

The patients in both groups were not different
in respect to demographic characteristics and duration
of anesthesia (Table 1). No vital signs changed during
surgical incision in all patients who received a PVB.

The patients given PVB with 0.5%
bupivacaine had less postoperative pain, as indicated
by lower VRS scores (Fig. 1) and less morphine
consumption in the first 24-hour postoperative period
(mean PVB group 2.90 + 1.96 mg, mean control group
9.15+6.67 mg, p=0.029). Reduction of total morphine
consumption is statistically significant (p <0.05) in all
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Fig. 1 Mean VRS for pain reported by patients at 1 and 24
hours postoperative period. P-values are for inter-
group comparisons at each measurement interval.
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Fig. 2 Mean VRS for nausea (0 = no nausea to 10 = vom-
iting) reported by patients at 1 and 24 hours post-
operative period. P-values are for intergroup com-
parisons at each measurement interval.
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patients who received PVB (mean PVB group 6.60 +
2.97 mg, mean control group 20.75 + 8.40 mg, p=0.000).
Number of patients who experienced moderate to
severe pain during the 1-hour postoperative period was
significantly lower in the PVB group, with no different
at 24-hour period. Intraoperative morphine requirement
was significantly lower in the PVB group (mean + SD;
3.70 + 2.97 mg) than the control group (mean + SD;
11.65 +5.43 mg) (Table 2). The patients with PVB had
lower incidence of PONV (Fig. 2) and received fewer
doses of antiemetic medication than the control group
(Table 2). There was no serious complication. The
patients were satisfied with the anesthesia technique,
and pain management, as indicated by the VRS scores.

Discussion

This study showed that thoracic PVB with
0.5% bupivacaine 0.3 ml/kg in patients scheduled for
MRM, resulted in lower requirement for intraoperative
and postoperative opioid analgesia. The patients in
the control group received significantly higher amount
of morphine than the PVB group, with higher incidence
of moderate to severe pain. The lower amount of opioid
required by the PVB patients, in comparison with
control patients, in the first 24 hour postoperative period
could be an explanation of less antiemetic requirement
in the patients in PVB group.

The incidence of PONV is quite high in the
patient undergoing mastectomy and mastectomy with
lymph node biopsy™. In this study, a PVB lowered the
severity of PONV and antiemetic requirement, explained
by smaller amount of opioid consumption. The patients
receiving PVB required less antiemetic for PONV on
the first postoperative day. One of the patients in
control group received more than one antiemetic and
dexamethasone, another patient in this group had severe
PONYV immediately after surgery.

Although there is evidence of vertical spread
of paravertebrally injected local anesthetic over several
adjacent dermatomes, the interindividual variation in
range of sensory analgesia spreading is large. Some of
the patients who had received bupivacaine for the
PVB needed morphine early in the PACU, which was
probably because of the individual variation of
paravertebral spreading of local anesthetic. Thus, the
reliable estimation of the quality of the PVB during
surgery could not be exactly documented., the unilateral
spread of sensory analgesia from 1-8 dermatomes after
a single injection of 0.5% bupivacaine 15 ml for thoracic
PVB is noted"?. Whether a multiple injection PVB is
superior to a single-injection technique for MRM, has
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Table 1. Demographic characteristics (mean + SD)

Variable Control PVB p-value
Age (years) 50.3 +7.87 49.4+6.32 0.837
Weight (kg) 6325+ 11 609+ 11.91 0.995
ASA UII (number of patients) 6/4 6/4 0.371
Duration of anesthesia (hr) 2.59+0.75 2.48+0.39 0.992
Table 2. Opioid requirement during anesthesia and 24 hours postoperative period

Variable Control PVB p-value
Number of patients with moderate-severe pain

at 1 hr postoperative 5 (50%) 1 (10%) 0.043
at 24 hrs postoperative 4 (40%) 3 (30%) 0.405
Intraoperative opioid requirement 11.65 + 5.44%* 3.70 £2.97* 0.000
24-hour postoperative morphine requirement 9.15+6.67* 2.90 + 1.96%* 0.029
Number of antiemetic needed (times) 9 3

not been evaluated. Although the incidence of
pneumothorax and intravascular injection in PVB is
small, the risk of serious complications per patient
increases when multiple injections are performed.
Some previous studies showed that PVB
reduced the length of hospital stay-”'¥ but did not
prove in this study because some institutions in
Thailand had postoperative MRM patients stay in the
hospital until the drain was removed (about 7-10 days).
But in other institutions, postoperative MRM patients
could be discharged from hospital with the drain.

Conclusion

In our study, we demonstrated that single-
injection thoracic PVB at the level of the 4™ thoracic
vertebral space could reduce both intraoperative and
postoperative opioid requirement, postoperative pain
and PONV in patients undergoing MRM. With the low
possibility of serious complications and the high
efficacy of analgesia, PVB should be brought into our
practice, especially for MRM or other types of
mastectomy besides thoracic surgery.
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