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A. INTRODUCTION, and PATIENT

A lady aged 53-years required surgery for Right-side breast cancer. She had had a recent,
preceding minor-excision lumpectomy of the breast to make the 
diagnosis of breast cancer. That was performed under surgeon-
infiltration local anesthesia. The surgical procedure under discussion, 
was for a re-excision of the breast tissue (lumpectomy) surrounding 
the lump, with an additional axilla dissection for removal of sentinel 
lymph nodes1. The lump was in the breast lower-outer quadrant.  

The patient had significant co-morbid disease strongly contra-
indicating use of general anesthesia, and was rated as an ASA-4 
category risk patient for anesthesia. She weighed 123 kg, with a BMI 
of 46. She was a tobacco smoker, suffering from severe end-stage 
emphysema, and was permanently cyanotic even when using 
supplementary nasal oxygen. She suffered from severe coronary artery disease, had had a prior 
myocardial infarction, got angina with minimal exertion and was not a candidate for any 
coronary vascular repairs. She had no allergies, and was not on any chronic medications.  A 
technique of peripheral nerve block regional anesthesia, with minimal sedation was planned to 
administered to the patient. It was upon pulmonology advice that the surgeon had requested 
regional anesthesia for awake surgery on the patient.   

B. TECHNIQUE:

The patient vital signs were monitored. Sedation and analgesia were administered to 
the patient via the intravenous route to aid procedural comfort:  

A sentinel lymph node is 
the closest draining 
lymph node to a 
malignant tumor. It is 
considered that if the 
lymph node is negative 
for evidence of malignant 
tumor, then the tumor 
has unlikely disseminated 
spread or metastasized 
to the rest of the body.   

NB: This case was performed in 2006, before 
ultrasound guidance of nerve blocks was common. 
Standard landmark-guided nerve-blocks were done, 
and verified with nerve electro-stimulation.  The 
case is still pertinent if using ultrasound guidance. 
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(1) Midazolam; initial dose of 0.25 mg, for a total of 2mg in divided doses across the
full nerve-block procedure lasting 30-minutes, 

(2) Alfentanil; initial dose of 250 microgram, for a total of 2000 microgram in
divided doses across the entire nerve-block procedure, 

(3) ketamine; 20mg.

A thoracic paravertebral soft-tip catheter (Stimuplex®) was placed at the Right T4

position. Skin local anesthetic, 1 milliliter (ml) of 1.5% lidocaine was injected at precisely 
2.5 centimeters from the back midline, to a depth of 2 centimeters (cm). The introducer 
Tuohy needle was inserted at precisely 2.5 centimeters from midline at T4, and advanced 
cautiously and sensitively until it was in contact with the bony structure pair of the rib and 
transverse process. The Touhy bevel orifice was orientated facing towards caudad. The 
needle was then advanced directly towards caudad, off the bony structures, whilst 
simultaneously using, (i) great finger sensitivity holding the needle, (ii) a continuous soft 
loss of resistance-to-injection of 5% dextrose water technique, and (iii) a nerve stimulator 
connected to the stimulating nerve-block needle. The stimulator was set to 1.5 mAmp 
current at a frequency of 5 Hertz (Hz). When the needle had advanced 1.5 cm beyond the 
last point of bone contact, (1) a subtle fascial click, or “pop”-feeling was perceived in the 
operator’s fingers, (2) a loss of resistance to injection was felt, (3) a muscle twitch was 
sensed by the patient in the front under the breast, and (4) verified by palpation of the 
medial wall’s intercostal muscles in the axilla by an assistant. Those were all considered 
evidence of the needle having entered the paravertebral space. A hanging drop of 5% 
dextrose water was placed on the needle hub, which failed to be sucked inwards in the 
needle, confirming the needle was not in the pleural cavity. The soft-tip perineural 
catheter was then inserted for distance of 3 cm beyond the needle tip. A mild resistance 
to advancing the catheter beyond the needle tip was felt, but easily overcome. That mild 
resistance to catheter tip advancement was considered confirmatory of the catheter 
being within the paravertebral space and not within the pleural cavity.  The catheter was 
sed for post-operative infusion of local anesthetic to maintain the paravertebral block. No 
local anesthetic was injected initially at this T4 level. 

Next using an identical technique, a paravertebral injection was injected at the T5 
and the T3 levels. At each of those levels 10 milliliters (ml) of 0.75% ropivacaine was 
injected. The expected spread was calculated to be 1-vertebral level per 2.5 ml injected, 
at the least.  This predicted an effective T1 to T7 block, with the fastest and most 
sustained portion expected to be centered on the T4 dermatome. Twenty minutes after 
injecting the nerve block, skin testing with ice for loss of cold sensation confirmed the T1 
to T7 area of regional anesthesia was achieved.   
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The posterior wall of the axilla was anesthetized by blocking the subscapularis 
muscle. A 90-millimeter (mm) nerve stimulator needle was inserted from against the 
clavicle on its anterior aspect, at the clavipectoral fossa, and passing immediately medial 
to the coracoid process. The direction was directly to caudad staying with in a plane that 
neither deviated to left or to right. See figures #1, #2 and #3. The needle was directed 
approximately towards posterior. A standard nerve stimulator was set to a twitch 
frequency of 5Hz and a current of 1.2 mAmp. At about 5 cm depth from the initial skin 

insertion point a brachial plexus posterior 
cord muscle twitch was observed. The 
needle was withdrawn about 1 cm and re-
advanced slightly more towards posterior, 
but not exceeding the distance from skin 
at which the posterior cord had been 
discovered. After the second re-
adjustment the subscapularis muscle was 
activated by nerve electrostimulation, as 
indicted by the internal rotation 
movements of the humerus. At that 
point, 10-ml of 0.25% bupivacaine was 
injected causing loss of the muscle twitch. 

The needle was then withdrawn half 
way and redirected to a point slightly 
more anterior than the point at which the 

Fig. #2. Nerve to subscapularis muscle, from the 
posterior cord. 

Fig. #1. The axilla in horizontal sectional view. See the nerve to subscapularis from the brachial 
plexus posterior cord. 
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posterior cord was found by the stimulating needle. A lateral cord twitch was found. The 
needle was withdrawn again and redirected a few more mm towards anterior. See figure 
#4. At about the same distance of needle from the skin puncture point, a muscle twitch 
was found in the pectoral muscles. At that point 10 ml of 0.25% bupivacaine was injected. 

Finally, a superficial cervical plexus injection was made in the neck for superficial 
cervical plexus block. Surgical preparation was permitted to commence 30 minutes after 
the last injection.  

The patient was comfortable during 
surgery and mostly conversant. Thirty 
minutes after surgery had commenced the 
patient’s oxygen saturation fell to 82% 
where upon she developed right bundle 
branch cardiac block and a widened QRS on 
her ECG. Ketamine 10mg was injected and 
her oxygen therapy increased. Her 
oxygenation improved to saturation of 90%, 
on average with one single reading of 92%. 
Ketamine 10 mg was injected three more 
times fifteen minutes apart. Blood pressure 
range was 150/70 mmHg to 110/50 mmHg. 
With an average of 120/80 during surgery. 
Heart rate range was 90 to 105, with an 
average of 95. Preoperative HR was 114, 
and preoperative BP was 123/80. While 
getting 100% oxygen via face mask her 
arterial oxygen saturation ranged between 

87 and 925 with average being 90%. Blood loss was near zero and therapy was with 
crystalloid fluids at maintenance rates.  

Postop the thoracic paravertebral 
catheter was injected with 15-ml of 0.25% 
bupivacaine as a top-up dose to extend 
the duration of analgesia, and the 
catheter was then removed. The surgeon 
and patient were both satisfied with the 
anesthetic, and would use the same 
technique again. There was no evidence of 
malignancy and no further surgeries were 
planned. The patient was discharged from 
the hospital. She died a natural death 9-
months later.   

Fig. #3. Horizontal sectional view of the axilla. 

Fig #4. Proximal PECS-2 nerve block sonogram 
view. 
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C. CONCLUSION.

 Prior author experience to this 2006 date, had shown awake axilla surgery performed 
under unilateral paravertebral blocks up to T1 were tolerated well, through the skin incision to 
access the axilla. Patient awareness of the surgery was little, if the surgeon only explored the 
apex of the axilla. However, discomfort did arise with dissection of the antero-medial wall of 
the axilla, especially when electrocautery was used. In rare cases the surgeon explored the 
posterior margins of the axilla, causing patients to report discomfort. In this discussion case the 
posterior aspect of the axilla was blocked by injection of 10 ml of drug onto the nerves to the 
subscapularis muscle which is attached to the anterior face of the scapular and forms the 
posterior wall of the axilla. See figure #3. Also, in this case the anterior wall of the axilla was 
anesthetized by blocking the pectoral nerves in a zone immediately anterior to the brachial 
plexus. See figure #4.  

In the present time of writing, 2019, extensive use can be made of an ultrasound machine, 
to aid nerve blocking the (Google 19RCSBAA, or visit Regional-Anesthesia.Com). The author has 
done similar nerve blocks for similar surgeries using ultrasound guidance, on other patients. 
The paravertebral block best technique is still the primary land mark-based used here, but 
ultrasound can aid that technique, as described in the recommended texts. For the blocks of 
the pectoral nerves and the nerve to subscapularis muscle, using an ultra-sounded technique is 
highly recommended, aided with nerve stimulation verification. However, in the event of the 
unavailability of an ultrasound, the land mark technique is still 100% effective and safe in 
experienced hands. Performing these nerve blocks by total untutored novices is as dangerous 
as an equally untutored person performing general anesthesia. A generally experienced 
physician performing other regional anesthesia generally, with a good review of the anatomy 
these axilla blocks could be self-tutored. Know the anatomy in sectional view is the key to 
success and safety.      

1 Sentinel lymph node. Wikipedia 2019-9-2 
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