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Improvement in Vagal Function in a Post Breast Cancer 
Patient Receiving Chiropractic Care: A Case Study

Otto J. Jankea, b, e, David Russellc, d

Abstract

Heart rate variability (HRV) is widely used to demonstrate the vagal 
function and sympathetic function of the autonomic nervous system 
and evaluate autonomic dysregulation. Current literature demon-
strated that the HRV of women who have gone through breast can-
cer, surgery and chemotherapy stays low for possibly up to a year 
or more. The purpose of this paper was to chronicle the consistent 
improvements in salutogenesis, measured through HRV, in a 43-year-
old woman post breast cancer following a course of chiropractic care 
focused on vertebral subluxation correction. Chiropractic care was 
provided to a 43-year-old woman following bilateral radical mastec-
tomy and chemotherapy for management of breast cancer. Chiroprac-
tic care was focused on the assessment and correction of vertebral 
subluxation. The parameter numbers used were the standard interbeat 
interval (Sd IBI) from the heart rate analysis. Chiropractic care was 
provided over a period of 34 weeks. HRV assessment was performed 
at the initiation of care and again at weeks 4, 6, 13 and 34. The Sd 
IBI measurements recorded during the respective assessment visits 
indicated significant improvement compared to normative data for the 
same population. A course of chiropractic care focused on the assess-
ment and correction of vertebral subluxation was associated with a 
salutogenic response in a woman post breast cancer, as measured via 
HRV.
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Introduction

Measured heart rate variability (HRV) has been documented 
as a reliable assessment tool for predictive longevity in peo-
ple with cancer. De Couck et al [1] examined the relationship 
of vagal activity, as shown by HRV, in patients with prostate 

cancer and found that higher initial HRV was significantly cor-
related with lower risk of mortality.

Fadul et al [2] described autonomic dysfunction (AD) 
measured by HRV and its prevalence in advanced cancer. They 
concluded that AD is associated with reduced longevity in men 
with advanced cancer.

A relationship has been established where predictable 
HRV values, suggesting higher vagal nerve activity, are seen 
in the survival of patients with cancer [3]. De Couck et al [4] 
reported that, in people with prostate and non-small cell lung 
cancer, measuring HRV to determine high vagal activity may 
be a “routine” measurement that can be considered in estimat-
ing prognosis, and that there may be a modulating role of va-
gal nerve activity in cancer. Women with breast cancer have 
shown decreased HRV values [5-7]. Neuroimmunomodulation 
may play a significant factor in the body’s ability to recover 
from cancer and promote longevity [1].

Palma et al [8] reported on 45 women, aged 35 - 70 years, 
and showed that “breast cancer survivors regardless of their 
post-operative period exhibited a decrease in overall variabil-
ity and both sympathetic and parasympathetic activity when 
compared to women without the disease” [9]. Using HRV 
could be a valuable tool for “early diagnosis and better prog-
nosis of autonomic dysfunction, and survival in breast cancer 
patients” [8]. High HRV values relating to autonomic function 
can help determine longevity, and in the case of women having 
gone through breast cancer treatments, their HRV values were 
decreased [3, 5, 7, 8, 10-13].

Chiropractic has been shown to have positive impact on 
HRV studies [14-17]. A core aim of chiropractic care is to 
optimize the health and wellbeing of individuals through the 
enhancement of nervous system function brought about by 
reducing nerve interference caused by vertebral subluxation 
[18, 19]. The World Health Organization similarly defines 
chiropractic as a health care profession concerned with the 
diagnosis, treatment and prevention of disorders of the neu-
romusculoskeletal system and the effects of these disorders 
on general health. There is an emphasis on manual tech-
niques, including joint adjustment and/or manipulation, with 
a particular focus on subluxations [20]. Vertebral subluxa-
tion correction is achieved through chiropractic adjustments 
that are typically manually performed [20]. Chiropractors 
commonly use such procedures to influence joint and neu-
rophysiological function [21]. Vertebral subluxations may 
result in altered autonomic nervous system (ANS) activity 
[22].

The purpose of this paper was to chronicle the salutogenic 
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improvements in HRV in a 43-year-old woman, post breast 
cancer following a course of chiropractic care focused on ver-
tebral subluxation.

Case Report

History

A 43-year-old woman presented with a history of double radi-
cal mastectomies, including associated lymph nodes removed 
following diagnosed with type 1b, stage 3 breast carcinoma. 
She was diagnosed with a BRCA +1 gene mutation. The mas-
tectomies were performed 12 months prior to presenting for 
chiropractic care. Following the mastectomies was a 16-week 
program of chemotherapy, consisting of eight chemotherapy 
sessions. The chemotherapy formula consisted of adriamycin, 

cytoxan and taxol. She was primarily sedentary for 8 months 
during and following the chemotherapy treatments. She re-
ported the classic extremes in fatigue, nausea and indigestion 
during this time.

The patient’s initial presentation for chiropractic care was 
approximately 8 months after last chemotherapy treatment. At 
the time of her presentation, she complained of chronic tired-
ness, overall aches/pain that were non-focal, abnormal tactile 
sensation in fingers and toes, decreased sensation to touch and 
temperature in thorax, and “brain fog”.

Examination

A thorough chiropractic examination was performed, includ-
ing the examination in posture analysis, spinal assessment in-
corporating neurological and biomechanical assessment indi-
cators of vertebral subluxation [23-25], and HRV as a baseline 

Figure 1. Before starting chiropractic care.
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and outcome assessment.

HRV

HRV was collected using the pulse wave profiler as part of the 
insight subluxation station. The use of HRV allowed examina-
tion of the balance between the sympathetic nervous system and 
the parasympathetic nervous system. “HRV consists of changes 
in the time intervals between consecutive heartbeats called IBIs. 
A healthy heart is not a metronome. The oscillations of a healthy 
heart are complex and constantly changing, which allow the 
cardiovascular system to rapidly adjust to sudden physical and 
psychological challenges to homeostasis” [26].

An effective numerical analysis of the HRV graphs was 
performed using the Sd IBI (ms). The Sd IBI is the standard 
deviation of the IBI in milliseconds, which measures the spe-

cific changes in time between successive heartbeats. The time 
between beats is called an “R-R interval”, or an “IBI” [27]. 
The outcome numbers when higher are considered better, and 
lower considered less desirable. HRV assessment revealed a 
strong imbalance between sympathetic and parasympathetic 
nervous system (Fig. 1). The number analysis of the Sd IBI 
of this patient prior to beginning chiropractic care was 45.42.

A simplified explanation of HRV and vagal tone is that 
a lower measurement is seen as undesirable, while a higher 
measurement of vagal tone is seen as more desirable. “Re-
search has found that lowered HRV is associated with aging, 
and increased incidence of sudden death” [14].

Chiropractic management and outcomes

The patient followed a care plan of 44 visits over 8 months. 

Figure 2. HRV at 4 weeks. HRV: heart rate variability.
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To determine the site of vertebral subluxation, the Thompson 
protocol was used [28]. Thompson technique is a full spine ad-
justing technique that focuses on the cervical spine and pelvis, 
and emphasizes high-velocity low-amplitude, and low-force 
procedures using a weighted drop table. The specific protocol 
allows the chiropractor to know “where to begin and what spe-
cific area to adjust” [28]. The technique had to be modified in 
adaptation of the patient’s physical state.

HRV was the primary examination tool used to objectively 
evaluate vagal tone and progress of the patient. HRV assess-
ment was performed on the patient four times after the initia-
tion of chiropractic care at 4 weeks, 6 weeks, 3 months and 
6 months and showed sustained improvement. The number 
analysis of the Sd IBI of this patient improved from an ini-
tial calculation of 45.42, and progressed to 128.58. The higher 
the number recorded, the better the vagal tone. The number 
analysis of the Sd IBIs at each assessment interval was 74.05 
(4 weeks), 124.42 (6 weeks), 114.43 (3 months) and 128.58 (6 

months) (Figs. 2-5).

Discussion

A 43-year-old woman who followed a protocol for breast can-
cer treatment presented for chiropractic care with a wide range 
of neurological, postural and orthopedic signs and symptoms. 
A course of chiropractic care was associated with sustained 
improvement in HRV assessments.

Studies show that HRV of women post breast cancer is 
dramatically low, even with following appropriate protocols 
[5, 13, 26]. It is known that low vagal activity is a predictor of 
onset and progression of diseases such as cancer, and that this 
is reason to activate the vagus nerve by therapeutic interven-
tion [29]. Chiropractic care has been shown to improve HRV, 
and therefore should be considered as an intervention [14-17, 
30-32]. Studies show that “biomechanical changes caused by 

Figure 3. HRV at 6 weeks. HRV: heart rate variability.
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spinal manipulation are thought to have physiological conse-
quences by means of their effects on the inflow of sensory in-
formation to the central nervous system” [33]. This effect on 
the central nervous system has the opportunity for systemic 
improvement. “Spinal manipulation is a therapeutic technique 
used by manual therapists which may have widespread neuro-
physiological effects” [34].

The use of complementary and alternative medicine 
(CAM), which includes chiropractic care, is increasing with 
cancer patients [35]. The use of chiropractic in the care of can-
cer patients is, however, scant with one study describing the 
use of CAM at a cancer center [35]. The focus of the research 
found in PubMed relating to “chiropractic” and “cancer” relat-
ed to musculoskeletal pain associated with the cancer [36-38]. 
No studies were found relating to “chiropractic” and “cancer” 
and “HRV” suggesting the novel approach investigated in the 
current study.

Winn et al [30] showed ANS responses via HRV when 

manipulating either the upper cervical spine (C1 and C2), or 
lower (C6 and C7) segments. Driscoll et al [31] showed the 
chiropractic manipulative therapy (CMT) improved autonom-
ic function assessed using electrocardiogram and arterial to-
nometry. Roy et al [32] used HRV to evaluate the parasympa-
thetic nervous system and found change after a single session 
of chiropractic care.

A number of recent studies have documented an associa-
tion between chiropractic care and positive changes in HRV 
values. Knowles et al [16] reported a retrospective study of 
46 patients evaluated with HRV while undergoing a program 
of care using network spinal analysis, showing it “may be an 
effective method for people to improve their ANS function 
through adjustments of vertebral subluxation, reorganizing 
spinal tension patterns and decreasing physiological stress” 
[16]. Haas and Russell [15] reported sustained improvement 
in HRV was seen up to 2 years when patients underwent chi-
ropractic care. Zhang et al [14] concluded in their study “…

Figure 4. HRV at 3 months. HRV: heart rate variability.
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HRV and visual analog scale (VAS) changed in patients as a 
result of chiropractic care”. Hart [17] concluded HRV meas-
ures demonstrate chiropractic improved neurological func-
tion and adaptability. The positive changes documented in the 
current case reflect those previously reported [14-17]. To our 
knowledge, no prior studies demonstrate improved HRV in 
post breast cancer patients receiving chiropractic care, high-
lighting that further research is needed to investigate the role 
that chiropractors may play in assisting similar patient popu-
lations so as to inform clinical practice and future higher-level 
research designs.

Limitations

This is a single case report. Due to the inherent limitations, 
being an isolated case not controlled for external factors and 
natural progression, the findings cannot be generalized or cau-

sation of vertebral subluxation implied. To further gauge the 
effectiveness of chiropractic care for a homogeneous popula-
tion, further studies are needed.

Conclusion

A course of chiropractic care focused on the assessment and 
correction of vertebral subluxation was associated with a salu-
togenic response in a woman post breast cancer, as measured 
via HRV.
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