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Abstract

Background: Coccygodynia is a musculoskeletal disease that affects quality of life. The main complaint of coccygodynia is
nociceptive and/or neuropathic pain. Vitamin D deficiency has been associated with the development of pain in various diseases.

Aims: In this study we aimed investigate the pain types (nociceptive, neuropathic, mixed) and the relationship between pain types
and Vitamin D level in patients with coccygodynia.

Study design: Observational study
Materials and Methods: A total of 54 patients diagnosed with coccygodynia were included. Pain intensity, disablity and pain

type were evaluated by Visual Analogue Scale (VAS), the Oswestry Disability Index (ODI), and the PainDETECT questionnaire,
respectively. All participants had their vitamin D levels measured.

Results: Neuropathic pain was detected in 27.8% of the patients with coccygodynia. Vitamin D was determined to be insufficient
or deficient in 81.5% of the patients. A statistical significant correlation was found between neuropathic pain and prolongation of
coccygodynia and increased ODI values (p<0.05). The Vitamin D values were determined to show statistically similar distribution
in the nociceptive, mixed type, and neuropathic pain groups (p=0.532).

Conclusion: The frequency of neuropathic pain in coccygodynia increases with increasing disability and disease duration. Although
vitamin deficiency or insufficiency is common in coccygodynia, it is not associated with the type of pain.

Keywords: Neuropathic pain, Nociceptive pain, Coccyx, Vitamin D deficiency

Introduction DeAndres et al stated that the type of pain in

coccygodynia could be somatic, neuropathic, or mixed

Coccygodynia is a painful clinical condition felt in the
coccyx region (tailbone), which increases after a certain
period of sitting or standing. [1, 2] The most common
cause of coccygodynia is trauma but it may also emerge as
idiopathic. [1]

Original article, no submission or publication in advance or in parallel

*  Corresponding author:

Emel Giiler MD
D4 dremelguler@gmail.com

Department of Physical Medicine and Rehabilitation, Division of Pain
Medicine, Sivas Cumhuriyet University, Ankara, TURKEY

(ROl

BOTIMET MeB

type. [3] The chronic inflammatory process that develops
following mechanical injury causes a change in the response
of neurons over time. [4]

Repeated nociceptive inputs can trigger a long-term
increase in synaptic activity and excitability of neurons
in the central nociceptive pathways. Neuropathic pain
symptoms develop in this condition. [5]

In recent years, Vitamin D has been shown to
be responsible for the neurological, hormonal, and
immunological effects in the formation of pain, and
therefore has an important role in chronic pain. [6] Vitamin D
deficiency has been associated with several musculoskeletal
pain disorders and neuropathic pain syndromes. [7, 8]

To the best of our knowledge, there are no studies yet
that have investigated the role of Vitamin D deficiency in
coccygodynia.
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The objective of this study investigate the pain types
(nociceptive, neuropathic, mixed), and the relationship
between between pain types and vitamin D level in patients
with coccygodynia.

Material and Methods

This prospective, cross-sectional study included patients
diagnosed with coccygodynia who were consecutively
admitted to a Sivas Cumhuriyet University Hospital
Physical Medicine and Rehabilitation outpatient clinic
between August and December 2021. The diagnosis of
coccygodynia was made by a senior consultant based
on a thorough medical history, clinical examination,
and imaging procedures. Inclusion criteria were patient
age in the range of 18- 70 years with coccygodynia,
measurement of vitamin 25 (OH) D level and agreement
to participate in the study. Exclusion criteria were defined
as [1] presence of known polyneuropathy, [2] Diagnoses
of diabetes mellitus, renal failure, thyroid disease that may
lead to the development of neuropathic pain [3] taking
vitamin D replacement therapy, [4] use of any medication
that could affect neuropathic pain (such as duloxetine,
pregabalin, gabapentin and tramadol), and [5] having
received an injection or physical therapy for the treatment
of coccygodynia in the last 3 months (Figure I).

A record was made for each patient of age, gender,
body mass index (BMI), duration of symptoms, etiology of
coccygodynia, pain severity, pain type. BMI was calculated
as body weight (kg) divided by squared height (m?).

Serum  25-hydroxyvitamin  (25-OHD) levels
were measured by using a commercially available

Assessed for eligibility n=71

chemiluminescence Immunoassay Kit. Patients were
classified as having vitamin D deficiency with 25 (OH) D
level of <20 ng/mL, vitamin D insufficiency with a level of
21-29 ng/ mL, or normal vitamin D with a level of >30 ng/
mL. [9]

The patients were assesed using a Visual Analogue
Scale (VAS), the Oswestry Disability Index (ODI), and the
PainDETECT questionnaire.

VAS: The intensity of pain of patients was assessed using
the VAS pain score (0—10 cm, with higher scores indicating
more pain). Patients’ pain intensity at night, pain at rest and
pain in active motion were questioned.

ODI: The ODI is used to determine functional level, and
comprises 10 items measuring pain severity, personal
care, rising from a seated position, walking, sitting,
standing, social life, sleep, travel and the degree of pain.
The maximum score is 50 points with higher total points
indicating a higher level of disability. The total points are
converted to a percentage value representing the disability
percentage. Validity and reliability studies of the ODI in
Turkish were conducted by Yakut et al. [10]

PainDETECT: This scale is used to evaluate the presence of
nociceptive, neuropathic and mixed type pain. [11] A total
score of <12 points is accepted as nociceptive pain with no
presence of neuropathic pain. A total score of 13-18 points
is indecisive and accepted as mixed type, in which there is a
neuropathic component, and when the scores is >19 points,
it is accepted that there is a neuropathic pain component.
Validity and reliability studies of the questionnaire in
Turkish were conducted by Alkan et al. [12]

Refused to participate n=1

Planned to be included in the study n=70

Presence of polyneuropathy n=7

Diagnoses of diabetes mellitus (also polyneuropathy) n=>
Taking vitamin D replacement therapy n=4

Use of duloxetin n=2

Use of tramadol n=3

Included in the study n=>54

Figure I. Flow diagram of the treatment of coccygodynia
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Statistical Analysis

Data obtained in the study were analyzed statistically
using IBM SPSS Statistics Standard Concurrent User Vn.
26 software (IBM Corp., Armonk, NY, USA). Descriptive
statistics were stated as number (n) and percentage (%)
for categorical variables and as mean =+ standard deviation
(SD), median, minimum and maximum, and interquartile
range (IQR) values for continuous variables. The normal
distribution of numerical variables was assessed with the
Shapiro Wilk test. In the comparisons between the groups,
One-Way Variance analysis was applied to variables with
normal distribution and Kruskal-Wallis analysis was applied
to variables not showing normal distribution. When a
difference was found between groups as a result of Kruskal-
Wallis analysis, the Dunn-Bonferroni test was used as a
multiple comparison test. Relationships between categorical
variables were compared with the Pearson Chi-square test
exact method. When significance was determined in the
Chi-square test, subgroup analyses were made with the
Bonferroni corrected Paired Ratio z test.

A value of p<0.05 was accepted as statistically
significant.

Ethical Consideration

Study procedures were in accordance with the ethical
standards of the responsible committee on human
experimentation. The study was approved by Sivas
Cumbhuriyet University Ethics Committee. (2021-06/20)
and Helsinki Declaration was taken into consideration. All
participants underwent structured interviews and provided
written informed consent to participate in this study.

Results

A total of 54 patients were included in the study. Table I
shows the the demographic and clinical characteristics of the
patients. In all the patients, coccygodynia was determined
as idiopathic or to have developed secondary to trauma.
When classified according to BMI, 1 (1.9%) patient was
classified as underweight (< 18.5), 10 (18.5%) as healthy
weight (18.5-24.9), 24 (44.4%) as overweight (25-29.9), 15
(27.8%) as obese (30-39.9) and 4 (7.4%) as morbidly obese.

The median VAS values were determined as 4.0 (0.0-
10.0) when active, 8.0 (4.0-10.0) at rest, and 5.0 (0.0-
10.0) at night. The duration of sitting of the patients was
determined to be mean 10.0 mins (range, 0-120 mins).
According to the PainDETECT classification, neuropathic
pain was determined in 15 (27.8%) patients and not in 24
(44.4%) patients. The type of pain was uncertain in 15
(27.8%) patients. The Vitamin D level was determined to be
normal in 10 (18.5%) patients, insufficient in 11 (20.4%),
and deficient in 33 (61.1%).

The relationships between the variables and the pain
types according to the painDETECT scores are shown in

BOTIMET MgB

Female/male 47 (87.0)/7 (13.0)
Age, (vears) 444 +11.8
BMI, (kg/m?) 29.05 +5.56
Disease duration, (years) 128+11.4
Active 4.1+£38
VAS Rest 8117
Night 4.1+£3.7
Duration of sitting, (mins) 19.2+253
painDetect 14.7+6.7
ODI 425+ 18.3
25 (OH) D level (ng/mL) 20.51 + 13.04
Data presented as mean + standard deviation or number (%) BMI: Body

mass index,
VAS: Visual Analogue Scale, ODI: Oswestry Disability Index

Table 1: Demographic and clinical characteristics of
patients.

Table 2. No relationship was determined between age,
BMI, gender, and the neuropathy status (p=0.678, p=0.546,
p=0.180, respectively). A relationship was determined
between the presence of neuropathic pain increasing the
duration of coccygodynia and the ODI (p<0.05). The
VAS active values of patients with neuropathic pain were
determined to be statistically significantly higher than
those of patients with nociceptive pain and mixed type pain
(p<0.05). The relationship between neuropathic status and
the VAS resting and VAS night values was not found to
be statistically significant (p=0.082, p=0.086). The sitting
duration of patients with neuropathic pain was determined
to be significantly shorter (p<0.05).

The Vitamin D values were determined to show
statistically similar distribution in the nociceptive, mixed
type, and neuropathic pain groups (p=0.532).

No statistically significant difference was found
between the Vitamin D levels according to age, BMI,
disease duration, VAS resting, VAS night, sitting duration
and ODI values (Table 3).

The rate of Vitamin D insufficiency was found to be
higher in male patients than in females.

Discussion

In this study, there was determined to be neuropathic pain in
27.8% of the patients with coccygodynia. Neuropathic pain
was seen to be associated with increasing disability, disease
duration, pain severity with activity, and shortened sitting
duration. In 81.5% of the coccygodynia patients, 25 (OH)
D vitamin was determined to be insufficient or deficient.
Vitamin D insufficiency and deficiency were not correlated
with pain type,
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Pain types
Nociceptive Neuropathic Unclear )/
(score <12) (score >19) (score 13-18)

Female, n (%)* 19 (40.4) 15(31.9) 13 (27.7) 0180
Male, n (%)* 5(71.4) 0 (0.0) 2 (28.6) '
Age, years, mean *+ sd 46.1+£12.3 43.7£12.4 42.7+11.1 0.678
BMI, kg/m* mean + sd 29.72+5.27 29.28+5.87 27.7245.83 0.546
Disease duration, M(/QOR) 6.5 (8.5)" 20.0 (18.0)° 9,0 (14.0)* 0.036

Active 8.0 (4.0)" 0,0 (5,0)° 8.0 (4.0) 0.008
VAS M(IQR) | Rest 9.0 (2.0) 9.0 (2.0) 9.0 (2.0) 0.082

Night

6.0 (4.0) 0,0 (6.0) 6.0 (4.0) 0.086

Duration of sitting, M (/OR) | 15.0 (20.0)° 5.0 (10.0)” 7.5 (9.0) 0.010
ODI(%), M (IOR) 31.5 (28.8)" 60.0 (18.0)” 40.0 (23.0) | 0.001
25 (OH) D, (ng/mL), M (IQR) | 16.85 (13.20) 19.40 (23.90) | 13.20(17.6) 0.549
Vitamin D classification
Deficiency 15 (62.5) 8 (53.3) 10 (66.7)
Insuffiency 6 (25.0) 2 (13.3) 3 (20.0) 0.532
Normal 3(12.5) 5(33.3) 2 (13.3)

sd: Standard deviation, M: Median, IQR: Interquartile range, “, " show differences between groups. Groups with the same letters are statistically similar.
BMI: Body mass index, VAS: Visual Analogue Scale, ODI: Oswestry Disability Index

Table 2: Comparison of patients with neuropathy status according to numeric variables

In the current study, females were predominant and
more than half of the patients in the sample were obese. BMI
is an important factor, and obesity is 3-fold more widespread
in patients with coccygodynia than in the normal population.
[13] Female dominancy is connected to the more posterior
localisation of the sacrum and coccyx in females, and being
more exposed to trauma during childbirth. [3]

Neuropathic pain is defined by the IASP as pain related
to a lesion of the somatosensorial system or disease. [14]

Pain in coccygodynia develops from the nerve roots,
plexus, and peripheral nerves associated with the coccyx,
contractions of the muscles holding the tailbone, and injury
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with tissue inflammation around the coccyx and coccygeal
joints. [15]

The physiopathology of pain in coccydynia is similar
to that in musculoskeletal diseases. Although nociceptive
pain is primarily seen in musculoskeletal diseases, it has
been determined to be accompanied by neuropathic pain in
recent years. [16]

In a study in which the LANSS neuropathic pain
questionnaire was applied to patients with chronic
musculoskeletal pain, neuropathic pain was determined in
13%. [17]

Peripheral

sensitisation  probably develops in
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25 (OH) D level
deficiency Insuffiency Normal )2
(21-29) (s =230)
Female, n (%)* 30 (63.8) 7 (14.9) 15 (31.9) 0.036
Male, n (%)* 3(42.9) 4 (57.1y 0 (0.0) .
Age, years, mean + sd 42.3+12.4 48.1+12.9 47.4+6.9 0.271
BMI, kg/m* mean + sd 29.94£5.6 28.3£2.5 26.8+7.2 0.285
Disease duration, M(IQOR) 11.0 (20.0) 6.0 (6.0) 15.0 (18.0) 0.611
Active 4.0 (7.5) 3.0 (9.0) 4.5(9.3) 0.718
VAS M(IQR) | Rest 8.0 (3.0) 9.0 (3.0) 8.0 (3.3) 0.978
Night
5.0(7.0) 5.0 (6.0) 5.5(8.3) 0.949
Duration of sitting, M (IQR) | 10.0 (10.0) 10.0 (28.5) 12.5 (10.0) 0.572
ODI (%), M (IOR) 40.0 (22.5) 44.0 (38.0) 51.0 (44.0) 0.808

sd: Standard deviation, M: Median, IQR: Interquartile range; *,¥:shows the statistical difference between female and men
BMI: Body mass index, VAS: Visual Analogue Scale, ODI: Oswestry Disability Index

Table 3: Comparison of patients by Vitamin D Level according to numeric variables

coccygodynia with continuous nociceptive stimulation
originating from the coccyx and the muscles and joint
holding the coccyx. Continuous nociceptor activation
causes an increase in afferent stimuli of the dorsal horn of
the spinal cord.

This process induces structural and functional changes
throughout the spinal cord and more rostral structures,
respectively, and ultimately leads to central sensitisation.
[18]

As a result of peripheral and central sensitisation,
neuropathic pain components are seen. [18, 19]

The frequency of neuropathic pain was 27.8% in our
study. The ganglion impar that formed with the termination
of the sympathetic chains in the sacral region is thought
to have a role in the development of neuropathic pain in
coccygodynia. [2, 3]

Sencan et al [4] reported that sympathetic hyperactivity
was caused by chronic irritation of the coccygeal nerve
associated with biomechanical changes of the coccyx, and
the neuropathic pain in coccygodynia was reduced with
ganglion impar block.

They reported that neuropathic pain was determined
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with the LANSS questionnaire in 29 of 33 patients with
coccygodynia. However, as the patient population in that
study comprised cases who had not reponded to conservative
treatment and it was reported that this may not reflect the
true incidence of neuropathic pain. [4]

The higher frequency of neuropathic pain in our study
may be due to the fact that the patients did not respond to
conservative treatment.

In recent studies, Vitamin D deficiency has been
determined to be associated with the etiology of several
different chronic painful conditions. [19] Although Vitamin
D has been found to be lower in females in various
musculoskeletal pain conditions, in the current study a
higher rate of Vitamin D deficiency was determined in
males. [20, 21]

The relationship between Vitamin D deficiency and
symptom severity in chronic pain was determined by von
Kanel et al. [22] However, the results of the current study
showed no relationship between Vitamin D deficiency and
pain severity and disability.

In experimental
supplementation  with

studies, cholecalciferol
created mononeuropathy was
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determined to reduce mechanical hyperalgesia and cold
allodynia. [8]

In another study of a rat model with neuropathic pain,
cold allodynia and heat hyperalgesia were determined to
be reduced with the application of Vitamin D3. [23] In
the current study, no relationship was determined between
Vitamin D deficiency and neuropathic pain in patients with
coccygodynia.

Conclusion

In conclusion, nociceptive and neuropathic pain are seen in
coccygodynia. The results of this study demonstrated that
the presence of neuropathic pain is associated with disability,
pain duration, pain severity with activity, and shortened
sitting time in coccygodynia, but is not associated with
the Vitamin D level. According to the data obtained in this
study, the importance of the type of pain and independent
evaluation of the Vitamin D level will be of guidance in
providing the necessary medical treatments.
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