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Purpose: Few studies have described segmental thoracic spinal anesthesia (STSA) as primary anesthesiologic method in breast and
axillary surgery, documenting the association of intrathecal local anesthetics and opioids. This case series reports an opioid-free
scheme of STSA in four elderly patients undergoing major breast and axillary oncological surgery.
Patients and Methods: STSA was performed in three female patients undergoing unilateral mastectomy ± axillary lymph node
dissection (ALND) or sentinel lymph node biopsy for invasive ductal carcinoma and in one male patient undergoing ALND for
melanoma metastases. The level of needle insertion was included between T6-8, via a median or paramedian approach. Midazolam
(2 mg) and ketamine (20 mg) were used as adjuvants for intrathecal sedation, followed by the administration of hypobaric ropivacaine
0.25% at a dose of 8 mg. The level of sensory blockade achieved was comprised between C2-3 and T11-12. Postoperative analgesia
was maintained through continuous intravenous administration of Ketorolac by an elastomeric pump (90 mg over 24 hrs.).
Results: Spinal anesthesia was completed without complications in all patients. Conversion to general anesthesia (GA) and
perioperative intravenous sedation were not required. No major postoperative complications and no episodes of postoperative nausea
and vomiting (PONV) were reported. No rescue analgesic was administered. All patients were discharged in postoperative day 2 and
are alive at 30, 29, 27 and 13 months after surgery, respectively. High grade of satisfaction on the anesthesiologic method was
expressed by all cases.
Conclusion: STSA with local anesthetic plus midazolam and ketamine might be considered a safe and effective alternative to GA,
even in surgeries involving the breast and axillary region, particularly in elderly and frail patients. Larger prospective studies are
required to validate these findings.
Keywords: spinal anesthesia, breast cancer surgery, axillary surgery, intrathecal midazolam, intrathecal ketamine

Introduction
Perioperative care of the elderly comorbid patient has posed a significant challenge to the general surgical community
due to increasing age and comorbidities representing the most important risk factors for postoperative morbidity and
mortality,1 along with the routine utilization of general anesthesia (GA) in major surgical procedures, potentially
responsible for an increased perioperative risk to this growing class of patients.

Accordingly, regional anesthesia (RA), particularly neuraxial blockade, has been increasingly used as a valid and safe
technique, which might improve recovery, minimize adverse effects, and provide better outcomes in terms of periopera-
tive morbidity and mortality compared to GA.2–4

Neuraxial blockade in spinal and epidural anesthesia is aimed at preventing the spinal reflex inhibition of diaphrag-
matic and gastrointestinal function, at suppressing the detrimental responses to surgical stress, and at impending the
efferent and afferent nerve signals to and from the spinal cord,5 carrying the potential benefits of decreased respiratory
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and cardiac complications,2,6 modulation of the neuroendocrine stress response,7 improved perioperative pain
management,8 faster return of gastrointestinal function with reduced incidence of postoperative nausea and vomiting
(PONV),8,9 adequate prevention of thromboembolic events10 and early patient mobilization.

In particular, segmental thoracic spinal anesthesia (STSA), due to its highly selective spinal block, ensures a better
control over both induction and surgical anesthesia with increased sensory-motor blockade, improved cardiovascular and
respiratory stability, and a reduced requirement for local anesthetics along with a lower risk of toxicity, representing
remarkable advantages of this method compared to lumbar spinal anesthesia and other RA procedures, such as thoracic
paravertebral block (TPVB).11

Nevertheless, though three recent series from our Institution conducted on a large population of elderly patients
already illustrated the feasibility, efficacy and safety of thoracic continuous spinal anesthesia (TCSA) in abdominal and
urological surgery,12–14 the secure and reliable use of STSA in patients undergoing major breast surgery and axillary
lymph node dissection (ALND) was described only by Elakany et al.15

The authors reported several benefits of this technique over GA in reducing the incidence of PONV and pain with
concomitantly minor perioperative administration of intravenous analgesics and reduced length of hospital stay.

For these reasons, we present our experience of STSA with intrathecal sedation in major breast cancer surgery and
ALND.

Materials and Methods
Study Design and Population
All cases of axillary and breast surgery performed under the technique of STSA at the Italian National Research Center
on Aging (INRCA) conducted on patients aged ≥65 years between January 1, 2019 and January 1, 2021 were reviewed.

Four cases were identified and described below.
Case 1: a 77-year-old woman (BMI 23.3) with a history of systemic arterial hypertension and type-II diabetes

mellitus (ASA physical status II), underwent modified left radical mastectomy for invasive ductal carcinoma.
Case 2: a 68-year-old woman (BMI 27.1) with a history of systemic arterial hypertension and hyperthyroidism (ASA

physical status II), underwent simple right mastectomy and sentinel lymph node biopsy for invasive ductal carcinoma.
Case 3: a 75-year-old man (BMI 26.3) with a history of systemic arterial hypertension, severe chronic obstructive

pulmonary disease, and vertebral compression fracture of T12 (ASA physical status III), underwent ALND for nodal
metastasis of a malignant melanoma resected 20 years ago.

Case 4: an 83-year-old woman (BMI 25.7) with a history of hypertensive and ischemic cardiomyopathy with low
ejection fraction (ASA physical status III), underwent simple left mastectomy for invasive ductal carcinoma.

The study was in accordance with the INRCA Hospital Institutional Review Board and Helsinki Declaration.
All patients were informed of the possibility of intraoperative conversion to GA if needed.
Written informed consent for publication of medical data and image material was obtained from all subjects or a legal

surrogate.
Last follow-up date for this study was December 31, 2021.

Segmental Thoracic Spinal Anesthesia Technique
500 mL of lactated Ringer’s solution were administered before the procedure.

Under fully aseptic technique with the patient in sitting position, the correct intervertebral space, located between T6
and T8, was identified and the skin of the puncture site infiltrated with 3 mL of 2% lidocaine. The puncture was
performed via a median or a paramedian approach using a 25-gauge Whitacre needle (B. Braun Medical Inc., Melsungen,
Germany), as shown in Figure 1.

Once clear flow of cerebrospinal fluid was established, preservative free midazolam (Accord Healthcare, Milan, Italy)
at a dose of 2 mg and preservative free ketamine (Molteni Pharmaceuticals, Florence, Italy) at a dose of 20 mg were
injected as adjuvants for intrathecal sedation, followed by the administration of hypobaric ropivacaine 0.25%
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(Bioindustria Pharmaceuticals, Novi Ligure, Italy) at a dose of 8 mg (1 mL of ropivacaine 1% diluted with 3 mL of
distilled water for a total volume given equal to 3.2 mL).

Procedure-related paresthesias, pain, or any difficulty during spinal puncture were documented in each case.
The patients were then placed in lateral decubitus on the side opposite to the surgical site, in a slight anti-

Trendelenburg position for 5 to 10 min.
The level of the sensory blockade was tested using pinprick tests. When an adequate sensory block from the lower

border of the clavicle (C2-C3) to the inferior costal margin (T11-T12) was achieved, the surgery was allowed to start.
In the case of patient anxiety and discomfort, an intravenous midazolam bolus (0.02–0.05 mg/kg) or a continuous

infusion of propofol (1–3 mg/kg/h) were administered.
All patients were spontaneously breathing in Venturi masks on 28–40% FiO2.
Standard hemodynamic and clinical monitoring, particularly the level of sensory blockade, were applied to all

patients.
Hypotension, defined as a decrease in systolic blood pressure of more than 15% of the basal pre-anesthetic value, was

managed with boluses of ephedrine at a dose of 6 mg.
The level of sedation was assessed at the same time points through the Modified Ramsay Sedation Scale.16

Postoperative analgesia started at the end of surgery through continuous intravenous administration of Ketorolac by
an elastomeric pump (90 mg over 24 hrs).

At the end of surgical procedure, patients were admitted to the Post-anesthesia Care Unit (PACU), where they all
were monitored for at least 6 h and then transferred to the Surgical Unit.

Results
During all anesthetic and surgical procedures no major complications and no need for conversion from STSA to GA and
for perioperative administration of intravenous sedative agents were reported.

Figure 1 Insertion of the needle at T6-T7: (A) paramedian approach (Case 1), (B) median approach (Case 2).
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Intraoperative hypotension was documented only in cases 1 and 3 and resolved with a single bolus of ephedrine,
whereas level of sedation recorded during surgery was: 4 for the first 15 min and then 2–3 for the remaining portion of
surgery in Case 1; 2–3 for the whole duration of surgery in Case 2 and 3 for the entire operation in the other 2 cases.

Length of surgery was 60 min, 50 min, 75 min and 40 min, for Case 1, 2, 3 and 4, respectively, while duration of
spinal anesthesia was included between 120 min and 165 min for each case.

Postoperative course was uneventful in all cases; no patient needed mechanical ventilation or presented any
neurologic consequences related to spinal anesthesia and no episodes of PONV were reported or rescue analgesic was
administered after surgery.

All patients were discharged in postoperative day 2 and expressed high grade of satisfaction on the anesthesiologic
method.

As of the date of last follow-up, all patients are alive at 30, 29, 27 and 13 months after surgery, respectively.

Discussion
To the best of our knowledge, this is the first report on the use of “opioid-free” STSA for breast cancer surgery and
ALND in older patients with comorbidities, expanding its potential role as a primary anesthesiologic method alternative
to GA.

Indeed, we already described our extensive experience in the utilization of STSA in high-risk patients undergoing
major abdominal and urological surgeries, both in an elective and urgent context, reporting its safety, feasibility and
efficacy.12–14

Strengths of this method documented in previous works11,17 and confirmed in our series12–14 rely on improved
intraoperative hemodynamic control and perioperative analgesia in addition to avoiding invasive airway management and
postoperative mechanical ventilation, leading to fewer negative repercussions on the cardiorespiratory system and
decreased perioperative morbidity compared to GA,2–4,6 as well as other potential benefits including a minor risk of
local recurrence and distant metastasis by attenuating the immunosuppression associated with the surgical neuroendo-
crine stress response when applied in oncological surgery.18,19

Indeed, a highly selective and exclusive sensory block of the cervical roots without any impact on the motor function
of the diaphragm allows to safely conduct this method in patients with chronic pulmonary disease and reduced reserve,
representing the group that might benefit the most from a neuraxial approach, such as our case 3.20

Nevertheless, we were able to find in literature only one randomized study mentioning the use of STSA in surgical
procedures involving the breast and the axillary region.15

According to the authors, in a cohort of 40 patients with breast cancer scheduled for unilateral mastectomy and
ALND, this technique was significantly associated with improved post-operative analgesia, reduced incidence of PONV,
faster discharge from PACU and shorter overall length of in-hospital stay compared to GA.15

This trial presented a regimen of spinal anesthesia based on a combination of intrathecal local anesthetics (bupiva-
caine) and opioids (fentanyl), the last ones potentially associated with adverse effects such as respiratory depression,
urinary retention, PONV and pruritus, as extensively documented in literature.21–23

Therefore, as reported in our previous work on TCSA, we developed a technique that allows sparing of the neuraxial
opioid, replacing it with other adjuvants, specifically midazolam and ketamine,13 whose benefits consist in improved
duration and quality of spinal anesthesia, with reduced onset time of the sensory-motor blockade and delayed recovery
time of the sensory block leading to enhanced perioperative analgesia, together with a mild intraoperative sedation and
a decreased incidence of PONV without negative effects on perioperative hemodynamics, significant side effects and
neurotoxicity, though only limited evidences exist in literature.24–26

Accordingly, we decided to extend this approach to surgeries involving the breast and axillary region, with apparently
promising initial results as detailed in our four cases.

The concern for potential spinal cord injury related to the procedure has been one of the main reasons limiting the
widespread use of STSA, though its safety was demonstrated by magnetic resonance imaging investigations showing
how the subarachnoid space is wider at the thoracic level in comparison to the lumbar level with the spinal cord lying
more anteriorly from mid to lower thoracic level,27 thus allowing the safe insertion of a needle at this level.
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In relation to this evidence, a large clinical series conducted on a cohort of patients undergoing elective surgery with
the technique of STSA revealed similar incidences of paresthesia to that reported in lumbar spinal anesthesia, without
any neurologic injuries or sequelae.28

Similarly, severe direct complications of the technique (eg, spinal hematomas or infections) were not recorded in our
cases as well as in our previous works on STSA,12–14 validating its security.

Lastly, the delivery of the anesthetic directly at the required level of the body allows to perform a highly selective
neuraxial blockade, with a rapid onset of action, a reduced dose of local anesthetic required and a limited caudal spread
with concomitant minor vasodilation and risk of hypotension, representing all described benefits of this method
compared to lumbar anesthesia.12,13,29

For the recent past years, TPVB has been described as one of the preferred anesthesiologic technique in breast surgery
together with pectoral nerve blocks and serratus anterior plane blocks,30 tough this method might present several
drawbacks, including the need for multiple injections with large volume of local anesthetics and the onset of delayed
or patchy sensory block, in association with potential risks and complications such as pneumothorax, Horner’s
Syndrome, inadvertent injection or spread to the epidural space responsible for perioperative hypotension and failure
of technique, the last one occurring in 10–15% of cases, independently from adopting the ultrasound-guided or landmark
procedure.31

In addition, according to a recent review, TPVB has minimal effect in decreasing the incidence of PONV and the
perioperative requirement of intravenous opioids,31 which might have negative immunomodulatory effects and promote
tumor angiogenesis, leading to an increased risk of cancer recurrence and metastasis.32

Therefore, in our view, all approaches to decrease their utilization, such as STSA, should be advocated, particularly in
oncological surgery.

Moreover, all the above-mentioned anesthetic procedures are generally combined with GA, limiting their use in
patients with important comorbidities. Indeed, as far as we are aware, the use of TPBV and intravenous sedation without
delivering GA in breast surgery was mentioned exclusively in one retrospective work in literature.33

Nevertheless, of the 28 surgeries described, approximately half consisted of mastectomies, whereas the remaining
were represented by minor procedures such as local excisions, wire-localized biopsies, and cavity re-excisions,33

allowing to conduct these surgical procedures under the exclusive utilization of paravertebral block and intravenous
sedation.

Conclusions
Our small series suggest STSA as a safe, reliable, and adequate anesthesiologic method in surgeries involving the breast
and axillary region, particularly in frail and elderly patients, representing a reasonable alternative to GA in this peculiar
class of patients, though very limited experiences have been described so far in literature.
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