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Abstract

Purpose: Studies have suggested an association between the use of regional paravertebral 
or epidural anesthesia and a reduction in tumor recurrence following breast cancer surgery. To 
examine this relationship we performed a retrospective case-control study of patients undergoing 
breast cancer surgery receiving regional, regional and general, or general anesthesia.

Methods: A retrospective chart review was performed of patients undergoing surgery for 
stage 0 to III breast cancer. Patients identified as receiving regional anesthesia were then matched 
for age, stage, estrogen receptor (ER) status, progesterone receptor status, and HER-2 expression 
with patients who received no regional anesthesia. Univariate (Pearson’s χ2 test and odds ratio) 
and multivariate logistic analyses with backward stepwise regression were performed to determine 
factors associated with cancer recurrence.

Results: Between 1998 and 2007, 816 women underwent surgery for stage 0-III breast 
cancer at our institution. Forty-five patients developed tumors. Univariate analysis showed the 
use of regional anesthesia trended towards reduced cancer recurrence, but it did not achieve 
statistical significance (p=0�06). Higher recurrence rates were associated with ER positive status 
(p=0�003) and higher tumor stage (p <0�0001). Age and HER-2 status were not associated with 
increased cancer recurrence (both p>0�11). Multivariate analysis confirmed ER status and stage as 
independently influential (p = 0�002 and p<0�0001 respectively).

Conclusion: Although we found a trend towards reduced breast cancer recurrence with the 
use of regional anesthesia, univariate analysis did not reach statistical significance.
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Introduction

Breast cancer is the most common cancer in 
women in the United States with an overall incidence 
of 118.7 per 100,000 females in the year 20101. 
Surgery remains the primary and most definitive 
treatment for breast cancer. Despite optimal surgical 
technique, tumor recurrence occurs in 10 to 20 percent 
of patients. The mechanism by which recurrence 
following surgery occurs is multifactorial and likely 
includes release of tumor cells into the bloodstream 
during surgery from tumor manipulation, increase of 
systemic and local growth factors during surgery, and 
perioperative immunomodulation2,3. Recent studies 
suggest that paravertebral and epidural anesthesia may 
reduce breast cancer recurrence following surgery 
by decreasing surgical stress, minimizing the use of 
opioids, and avoiding certain inhalational agents4. 
In order to explore the relationship between regional 
anesthesia and tumor recurrence we performed 
a retrospective case-control analysis comparing 
oncologic outcomes in patients receiving regional, 
regional and general, and general anesthesia for breast 
cancer surgery.

Methods

Between 1998 and 2007, 858 patients underwent 
surgical intervention for breast cancer at our institution. 
A retrospective chart review was conducted of these 
patients. Study exclusion criteria were male gender, 
stage IV disease at presentation, and use of local 
anesthesia alone. Eight hundred and sixteen (816/858) 
women underwent surgery for stage 0-III breast cancer. 
Of these, 213/816 (26.1%) patients received regional 
anesthesia with or without general anesthesia. Patients 
receiving any regional anesthesia were then matched at 
a ratio of 1:2 for age (less than 40, 41-50, 51-70, and 71 
and older), cancer TNM stage, estrogen receptor (ER) 
status, progesterone receptor (PR) status, and HER-2 
expression with those patients receiving no regional 
anesthesia. Twenty regional anesthesia patients could 
only be matched with one control. A total of 619 patients 
were, therefore, available for analysis. Univariate 
(Pearson’s χ2 test and odds ratio) and multivariate 
logistic regression analyses with backward stepwise 

were performed using SAS (version 9.2, Cary, North 
Carolina) to determine factors associated with cancer 
recurrence. Age, cancer stage, ER, PR, HER-2, and 
anesthesia type were all evaluated. End points for the 
study were first local, regional, or distant metastatic 
recurrence.

Results

A total of 619 patients were included in the study. 
Two hundred and thirteen patients (213/619; 34.4%) 
received regional anesthesia and were matched with 
406/619 (65.6%) controls who received only general 
anesthesia. Median age was 64.7 (range 25-95 years), 
and tumor size was 1.5 cm (range 0.1-10 cm). Five 
hundred (500/619; 80.8%) were ER+ tumors, and 
50/619 (8.1%) were HER-2 positive tumors. The 
majority of patients were Caucasian (569/619). Thirty-
seven were African American; the remainders were 
reported as Hispanic, Native American, or other. 
Mean follow-up was nine years (range 5-13 years). 
Two hundred and eighty-eight patients had breast 
conserving surgery. Three hundred and thirty-one 
had total mastectomy. Diagnoses included ductal 
carcinoma in situ (DCIS), lobular carcinoma in situ 
(LCIS), invasive ductal carcinoma, tubular carcinoma, 
invasive lobular carcinoma, mucinous carcinoma, and 
other. The majority of cancers were located in the upper 
outer quadrant (208/619; 33.6%). All patients who 
underwent breast conservation surgery also received 
adjuvant radiation therapy. A total of six surgeons 
performed the operations.

Two hundred and thirteen (34.4%) patients 
received paravertebral or epidural anesthesia. Of those, 
123 (57.7%) received solely regional anesthesia (Figure 
1). Overall, 45/619 (7.3%) patients developed local, 
regional, or distant metastases at a mean follow-up of 
nine years (range 5-13 years). Recurrence occurred in 
seven patients who had regional anesthesia (5.7%), three 
patients who received regional and general anesthesia 
(3.3%), and 35 general anesthesia patients (8.6%). 
Univariate analysis (Pearson χ2 and simple logistic 
regression) revealed statistically significant greater 
recurrence rates in patients who were ER positive 
and higher TNM stage. PR status, HER-2 status, and 
age were not found to be statistically significant. 
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Having a form of regional anesthesia, with or without 
general anesthesia trended toward lower recurrence 
rates, but did not reach statistical significance. When 
the anesthesia type was further divided into regional, 
regional plus general, and general, there was no 
significant difference in recurrence rate. See Table 1 
for details. Multivariate analysis confirmed ER status 
and stage as independently influential (p = 0�002 and 
p<0�0001, respectively).

discussion

The role that anesthesia plays in the recurrence 
of disease following cancer surgery is complex and 
poorly defined. There are conflicting data at this point 
as to whether anesthetic technique can influence 
serological markers of cancer recurrence or the 
recurrence of clinically relevant metastatic disease5-11. 

The results of this retrospective chart review indicate 
that while there is a trend towards lower chance of 
metastatic recurrence in breast cancer patients that 
receive regional anesthesia, it is not a statistically 
significant benefit. Only estrogen receptor status and 
cancer stage were independently influential factors 
on whether or not a recurrence was likely. However, 
a previously published report on this subject found 
that metastatic recurrence was significantly reduced 
in patients receiving regional anesthesia10. Our results 
are disappointing, as we had hoped to find a definitive 
benefit. Other previous in vitro data on this subject 
are mixed in that some cytokines associated with 
breast cancer are attenuated while others are not7-9. 
The benefits of regional anesthesia for breast cancer 
surgery have been shown to include decreased nausea 
and vomiting, lower pain scores, and decrease length 
of stay12. The fact that our data had a trend towards 
lower recurrence in the regional anesthesia group is 

Fig� 1 
Number of Patients Receiving Each Type of 
Anesthesia� Between 1998 and 2007,  
619 patients underwent surgical intervention for 
breast cancer at our institution under  
one of three types of anesthesia� Exclusion criteria 
were male gender,  
stage IV disease at presentation, and use of local 
anesthesia alone�

Table 1 
Breast cancer recurrence rates univariate analysis

Recurrence no Recurrence χ2 p value oR (95% CI)

ER positive 33 467 8.9 0.003 3.79 (0.20-0.73)
PR positive 31 419 3.8 0.051 0.54 (0.29-1.01)
HER-2 positive 6 43 2.5 0.111 2.11 (0.83-5.37)
Age (<50) 13 74 0.09 0.767 1.14 (0.49-2.64)
TMN stage 32 554 29.7 <0.001 3.31 (1.03-3.23)
Regional Anesthesia 7 116 3.19 0.073 0.52 (0.25-1.08)

Pearson χ2; OR, odds ratio; CI, confidence interval; ER, estrogen receptor; PR, progesterone receptor; TNM, tumor/node/metastasis.
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encouraging, but not compelling. Although our data 
lack statistical significance, complications of regional 
anesthesia are rare, and because of the aforementioned 
benefits to using this technique, we advocate regional 
anesthesia for breast cancer surgery when possible. 
Whether or not a definitive benefit can be gained 
through the use of regional anesthesia is a question yet 
to be answered. The oncology literature has suggested 
that perhaps utilizing specific chemotherapeutic 
medications can mimic any benefit gained through 
anesthetic technique13. Whether or not that would make 

anesthetic technique irrelevant in regards to breast 
cancer recurrence is unknown at this time. There is one 
prospective trial in the literature that addressed the use 
of epidural anesthesia and cancer recurrence in major 
abdominal surgery14. Unfortunately this trial failed to 
demonstrate any difference in cancer free survival. A 
large randomized multicenter trial comparing regional 
and standard anesthetic techniques is currently being 
performed and the results of that study may help answer 
the question of whether or not anesthetic technique can 
influence recurrence in breast cancer15.
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