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Abstract
BACKGROUND 
Modified radical mastectomy (MRM) is the most common surgical treatment for 
breast cancer. General anesthesia poses a challenge in fragile MRM patients, 
including cardiovascular instability, insufficient postoperative pain control, 
nausea and vomiting. Thoracic paravertebral block (TPVB) is adequate for simple 
mastectomy, but its combination with interscalene brachial plexus block (IBPB) 
has not yet been proved to be an effective anesthesia method for MRM.

CASE SUMMARY 
We describe our experience of anesthesia and pain management in 10 patients 
with multiple comorbidities. An ultrasound-guided TPVB was placed at T2-T3 
and T5-T6, and combined with IBPB, with administration of 10, 15 and 5 mL of 
0.5% ropivacaine, respectively. A satisfactory anesthetic effect was proved by the 
absence of ipsilateral tactile sensation within 30 min. Propofol 3 mg/kg/h and 
oxygen supplementation via a nasal cannula were administered during surgery. 
None of the patients required additional narcotics, vasopressors, or conversion to 
general anesthesia. The maximum pain score was 2 on an 11-point numerical 
rating scale. Two patients required one dose of celecoxib 8 h postoperatively and 
none reported nausea or emesis.

CONCLUSION 
This case series demonstrated that combined two-site TPVB and small-volume 
IBPB with sedation can be used as an alternative anesthetic modality for MRM, 
providing good postoperative analgesia.

Key Words: Modified radical mastectomy; Paravertebral block; Brachial plexus block; 
Sedation; Case report
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Core Tip: Thoracic paravertebral block (TPVB) has been proved to be adequate for simple mastectomy. 
However, TPVB combined with interscalene brachial plexus block (IBPB) has not yet been proved to be 
an effective anesthesia method for modified radical mastectomy (MRM). This case series demonstrated 
that combined two-site TPVB and small-volume IBPB with sedation can be used as an alternative 
anesthetic modality for MRM, which avoids the potential risks of general anesthesia and phrenic nerve 
paralysis especially in frail patients with multiple comorbidities, and provides extended postoperative 
analgesia.

Citation: Hu ZT, Sun G, Wang ST, Li K. Combined thoracic paravertebral block and interscalene brachial plexus 
block for modified radical mastectomy: A case report. World J Clin Cases 2022; 10(17): 5741-5747
URL: https://www.wjgnet.com/2307-8960/full/v10/i17/5741.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i17.5741

INTRODUCTION
The National Breast Cancer Foundation has confirmed that breast cancer is the second most common 
cancer in women, with 3.8 million women diagnosed in the United States as of January 1, 2019[1]. 
Modified radical mastectomy (MRM) is the most common surgical treatment for breast cancer[2]. 
Modified radical mastectomy is frequently performed under general anesthesia. However, general 
anesthesia may pose challenges especially in elderly and frail patients with comorbidities. Furthermore, 
some components of general anesthesia are associated with chronic pain, vomiting and impaired 
respiratory function[3,4]. On the other hand, regional anesthesia is commonly believed to decrease 
cardiovascular, respiratory and gastrointestinal adverse events in high-risk patients[5,6], and attenuate 
immune suppression[7]. Accordingly, there is growing interest in loco-regional anesthesia as an 
alternative to general anesthesia for MRM.

Thoracic epidural anesthesia combined with interscalene brachial plexus block (IBPB) has been 
reported to be an adequate anesthesia technique for MRM[8]. Thoracic paravertebral block (TPVB) is 
efficacious for simple mastectomy surgery[9], but the efficacy of TPVB combined with IBPB has not yet 
been studied for MRM.

In this case series, we describe our experience of intraoperative anesthesia and postoperative pain 
management in ten elderly and fragile MRM patients who underwent ultrasound-guided two-site TPVB 
and small-volume IBPB combined with sedation.

CASE PRESENTATION
Chief complaints
Ten patients scheduled for elective MRM were anesthetized by the same expert in ultrasound-guided 
loco-regional anesthesia in our facility between January 2019 and March 2019.

History of present illness
All patients were identified as suitable candidates for loco-regional anesthesia using current anticoagu-
lation recommendations.

History of past illness
Patient characteristics are shown in Table 1.

Imaging examinations
All of the ten cases were diagnosed as breast neoplasm by preoperative imaging examinations either by 
unltrasoud or computerized tomography, suspected to be malignant.

FINAL DIAGNOSIS
All patients were identified as suitable candidates for loco-regional anesthesia using current anticoagu-
lation recommendations.

https://www.wjgnet.com/2307-8960/full/v10/i17/5741.htm
https://dx.doi.org/10.12998/wjcc.v10.i17.5741
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Table 1 Patients’ characteristics

Case Sex Age BMI, kg/m2 Comorbidities Surgical procedure Oncology state

Patient 1 Female 65 21.1 HT, COPD M + LND T1N1M0

Patient 2 Female 72 21.4 HT M + SNB T2N1M0

Patient 3 Female 65 24.4 HT, COPD M + LND T2N3M0

Patient 4 Female 78 24.2 DM, AS M -

Patient 5 Female 73 20.2 HT, DM, CI M + LND T2N1M0

Patient 6 Female 73 30.4 HT, DM, MI M -

Patient 7 Female 65 24.2 HT, AS, MI M -

Patient 8 Female 68 21.9 HT, MI M + SNB T1N0M0

Patient 9 Female 65 33.6 HT, DM M + SNB T2N0M0

Patient 10 Female 79 24.5 DM, MI, CI M + SNB T1N1M0

AS: Arteriosclerosis; CI: Cerebral infarction; COPD: Chronic obstructive pulmonary disease; DM: Diabetes mellitus; HT: Hypertension; MI: Myocardial 
infarction; M: Mastectomy; SNB: Sentinel lymph node biopsy; LND: Lymph node dissection.

TREATMENT
On arrival in the preoperative area, standard monitoring was conducted and the patients were placed in 
the lateral decubitus position and received intravenous sedation with midazolam. TPVB was then 
initiated. A 10 MHz linear array transducer was vertically placed in the sagittal, paramedian plane, 
approximately 2-2.5 cm lateral to the spinous process at the predetermined level, and the following 
structures were identified: transverse process, parietal pleura, superior costotransverse ligament and the 
desired paravertebral space. Following infiltration of the skin with 2% lidocaine, a 22-G × 50-mm needle 
was advanced using the out-of-plane technique. Eventually, a “pop” was felt as the needle tip 
penetrated the anterior border of the superior costotransverse ligament. Hydro dissection with normal 
saline was used to confirm correct placement of the needle tip by anterior displacement of the parietal 
pleura (Figure 1). Ten and 15 mL of 0.5% ropivacaine were injected at two thoracic (T) levels: T2-T3 and 
T5-T6, respectively[10,11]. TPVB was supplemented with ipsilateral IBPB using the in-plane technique 
at C6 Level with an injection of 5 mL ropivacaine (0.5%). Sensory blockade was assessed by pin prick 
testing using a 22-G short bevel needle. A satisfactory anesthetic effect was defined as the absence of 
ipsilateral tactile sensation covering the region between the clavicle and T7 dermatome, and from the 
ipsilateral parasternal area to the axilla within 30 min after local anesthetic administration. The time 
required to perform the blocks ranged from 5 to 10 min.

Patients were sedated with a continuous infusion of propofol 3 mg/kg/h, and oxygen supple-
mentation via a nasal cannula during surgery. A bolus of 1 μg/kg fentanyl was available for intraop-
erative breakthrough pain. Conversion to general anesthesia was considered if required. The patients 
were offered 200 mg celecoxib orally as needed for moderate postoperative pain, and an intravenous 
bolus of 3 mg morphine for severe pain.

OUTCOME AND FOLLOW-UP
The average duration of surgery was 115 (± 21.7) min. None of the patients required intraoperative 
narcotics, or conversion to general anesthesia. The patients were hemodynamically stable and did not 
require vasopressors. No complications due to local anesthesia, such as allergic reaction, paresthesia, 
vascular injury and toxicity were observed. All patients were transferred to a regular nursing ward 
shortly after surgery.

Postoperative pain was well controlled. Eight patients reported a maximum pain score of 2 out of 10 
points and did not require additional analgesics during a 12-h-interval follow-up in the first three 
postoperative days. Two patients needed one dose of celecoxib 8 h after surgery. None of the patients 
required morphine. All patients were satisfied with their anesthesia and pain management. All patients 
resumed normal food intake within 4 h and were able to use the surgical-side hand within 24 h. The 
recovery period was uneventful, with no reports of postoperative nausea and vomiting (PONV). 
Timeline of all cases are shown in Table 2.
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Table 2 Timeline of the case series

Case series Ten elderly and fragile patients with multiple comorbidities scheduled for modified radical mastectomy 

Interventions Standard monitoring and sedation with midazolam in lateral decubitus position before regional anesthesia. 10 and 15 mL of 0.5% 
ropivacaine injected at T2-T3 and T5-T6 as thoracic paravertebral block by ultrasound-guided using the out-of-plane technique.5 mL of 
0.5% ropivacaine injected as interscalene brachial plexus block using the in-plane technique

Results Sensory blockade assessed by pin prick testing, covering the region between the clavicle and T7 dermatome, and from the ipsilateral 
parasternal area to the axilla. Only sedated with propofol and oxygen supplementation via a nasal cannula during surgery. Vasopressors, 
narcotics or general anesthesia was not applied but considered if required for surgery

Follow-up Postoperative pain was well controlled as a 2 out of 10 points pain score without celecoxib or morphine. Normal food intake was resumed 
within 4 h and surgical-side hand were able to use within 24 h. Recovery period was uneventful, without complications or postoperative 
nausea and vomiting

Figure 1 Ultrasound image of the paravertebral block. Tm: Trapezius muscle; Rm: Rhomboideus muscle; ESm: Erector spinal muscle; TP: Transverse 
process; SCTL: Superior costotransverse ligament; LA: Local anesthesia agency; P: Pleura.

DISCUSSION
To the best of our knowledge, compared to single cases using TPVB for awake mastectomy[9], there are 
no previous reports on the combination of two-sites TPVB with IBPB as the sole anesthetic technique for 
MRM. In our 10 elderly patients with multiple comorbidities, this technique provided potent alternative 
anesthesia with extended postoperative analgesia, and avoided the use of opioids, vasopressors, 
neuromuscular blocking agents and mechanical ventilation. In addition, PONV, cardiovascular and 
pulmonary complications were not observed. A similar observation was confirmed by a single case 
report[12]. Also, thoracic epidural anesthesia combined with IBPB[8] provided similar anesthesia and 
analgesia compared to ultrasound-guided TPVB; however, the latter is a safer option. Although our 
technique requires expertise in ultrasound-guided loco-regional blocks and might not replace general 
anesthesia as routine for MRM, it remains a reliable alternative when general anesthesia is deemed 
undesirable or poses unacceptable risks.

With the assistance of real-time ultrasound, many high-risk regional blocks, such as TPVB, have 
become more popular and are safer. TPVB involves the injection of local anesthetics in the vicinity of 
spinal nerves emerging from the intervertebral foramina resulting in ipsilateral somatic and 
sympathetic nerve blockade in multiple contiguous dermatomes above and below the site of injection
[13]. Although four or five site blocks provide reliable analgesia[14], this is not practical for MRM. One 
study showed that contrast dye spread to 4.5 dermatome segments vertically after a single paravertebral 
injection compared to 6 segments after double-level injections[13]. An improved analgesic effect was 
demonstrated with double-level TPVB compared to single-level[11]. Based on these previous reports, 
we decided to use two-level TPVB. Effective anesthesia of the axilla and pectoral major muscle are 
essential for MRM, and is not achieved by TPVB alone. This area is innervated by the lateral and medial 
pectoral nerves, long thoracic nerve and thoracodorsal nerve, all originating from the brachial plexus
[15]. Accordingly, IBPB is an essential complement for TPVB in MRM.
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Vigilance and continuous monitoring are mandatory, regarding potential complications such as 
inadvertent vascular puncture, epidural or intrathecal spread, pneumothorax, serious bradycardia, 
contralateral Harlequin syndrome and Horner’s syndrome[16]. Even though there is less possibility of 
spreading to the intervertebral foramen and phrenic nerve and extensive intramuscular deposition with 
5 mL IBPB than with 20 mL[17], it is also much better to administer nasal oxygen for 12 h. Despite the 
aforementioned potential complications, regional anesthesia and analgesia enhance postoperative oral 
intake, ambulation and rehabilitation[5], and potentially increase patient tolerance to early 
chemotherapy as compared with general anesthesia.

Other superficial facial blocks have been reported in case reports of MRM despite the uncertainty of 
local anesthetic diffusion and patchy coverage. In order to ensure the anesthesia effect, serratus anterior 
plane block was often combined with remifentanil infusion and 3 supplementary subcutaneous infilt-
rations of the intercostobrachial nerve, medial branches of the intercostal nerve and superficial cervical 
plexus[18], or 30 mg ketamine[19]. It was confirmed that the erector spinae plane at T4 was feasible for 
MRM, however fentanyl supplementation was required in all cases[20]. The Pecs II nerve block with 
high volume and perfect diffusion may be an alternative to the combination of two-site TPVB and small-
volume IBPB for further avoidance of respiratory depression[21]. Pecs II nerve block is aimed to block at 
least the pectoral nerves, the intercostobrachial, intercostals III-IV-V-VI and the long thoracic nerve. 
These nerves need to be blocked to provide complete analgesia during breast surgery, and it is an 
alternative or a rescue block if paravertebral blocks and thoracic epidurals failed, with the indications 
such as tumorectomies, extensive excisions, and axillary clearances.

The reliable impeccable anesthesia effect and simple and convenient operation associated with 
ultrasound-guided two-spot TPVB combined with small-volume IBPB has been highlighted and initially 
proved by the present ten cases. Regarding the thoracic dermatotome and breast MRM, ultrasound-
guided TPVB provide thorough anesthetic effect similar to thoracic epidural anesthesia, with better 
visualization and higher successful rate. Two-sites TPVB guarantee more extensive anesthesia scope 
than single-site, especially for intercostobrachial nerve, avoiding neither tedious process nor puncture-
related pain required by 3-5 sites injection. Because axillary dermatotome, pectoral major and minor 
muscles are dominated by nerve roots of bronchial plexus, IBPB is more straightforward, impeccable 
and efficient than terminal branch block and superficial plane block, such as serratus anterior plane 
block, Pecs II nerve block, medial bronchial cutaneous nerve block, which facilitate puncture operation 
and local anesthetics dosing. The fearful anxiety of phrenic nerve paralysis associated with IBPB, is also 
evitable when using 5 mL rather than routine volume of 20 mL, with equivalent effect. With the better 
visualization and higher successful rate provided by ultrasound-guided intervention technique, the 
method might be also feasible in the morbid obesity population.

Our observation was performed in a single site and restricted to 10 Chinese patients. Both efficacy 
and safety outcomes were highly related with anesthetist’s manipulation capability of ultrasound-
guided regional anesthesia. Further multi-center randomized control trial with enough sample size is 
needed to finally determine the feasibility, efficiency and safety of the novel combinations. For further 
improvement, subcutaneous infiltration of the supraclavicular nerve might be supplemented for the 
dermatomal area around the clavicle, pectoralis major, and deltoid[12]. Further decrease of either 
concentration or volume of ropivacaine is worth of investigation with regard to the equivalent and safe 
alternative approach. Diaphragmatic activity monitoring by ultrasound, or pulmonary function test 
should be performed during perioperative period to provide authentic proof in terms of pulmonary 
function.

CONCLUSION
Two-spot TPVB combined with small-volume IBPB is considered a reliable and safe alternative 
anesthetic technique for MRM, which avoids the potential risks of general anesthesia especially in frail 
patients with multiple comorbidities, and provides extended postoperative analgesia.
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