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Article info: : ABSTRACT
12 Feb 2022 :
15 Mar 2022 Background: The inflammatory response following trauma is the possible pathophysiology of
28 Mar 2022 complex regional pain syndrome (CRPS) I, caused by the release of pro-inflammatory factors
01 August 2022 and neuropeptides. Vitamins C and D are two antioxidants that can effectively prevent the

occurrence of CRPS 1.

Objectives: The primary aim of this study was to compare the effectiveness of vitamins C and D
in preventing the occurrence of CRPS following the fixation of distal radius fractures.

Methods: The study was performed from January 1, 2018 to the end of December 2019. Patients
who had fractured distal radius were candidates for external fixation and PCP. The patients were
divided into three groups: 1) Receiving 500 mg of vitamin C daily for 50 days, 2) Receiving
an oral dose of vitamin D of 5000 IU weekly for 50 days, and 3) Receiving no complementary
medicine (control group).

Results: Ofthe 150 fractures, 62 type C3, 56 type C2, and 32 type C1 were observed, constituting

o 41.3%, 37.3%, and 21.3% of the total. During the two follow-up sessions, CRPS occurred in 28

Keywords: patients (18.7%). Among the 28 patients mentioned, 14 patients (50%) belonged to group C, 8
:  patients (28.6%) belonged to group B, and 6 patients (21.4%) belonged to group A.

Distal radius fracture, :

Vitamin C, Vitamin D, : Conclusion: The use of vitamins C and D reduced the incidence of CRPS in patients with distal
Complex regional pain . radius fractures. Also, the use of these vitamins was significantly effective in improving CRPS
syndrome (CRPS) © and reducing pain and ROM limitation.
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1. Introduction

omplex regional pain syndrome (CRPS)
also known as reflex sympathetic dys-
trophy is a chronic pain condition that
most commonly affects individuals after
trauma and injury [1]. The prevalence of
CPRS after distal radius fractures is dif-
ferent in studies ranging from 1% to 27%,
with a predilection for the female gender [2, 3]. The ex-
act pathophysiology of CRPS is unknown but current
evidence suggests that a nerve injury, inflammation, and
immune system play a role in the occurrence of CRPS
[4]. CRPS can be categorized into two types: Type I,
characterized by CRPS without evident nerve injury, and
type 11, resulting from nerve injury. CRPS type I is asso-
ciated with severe pain, adversely affecting the patient’s
psychosocial well-being and daily functioning [5].

Notably, numerous studies have pointed to the involve-
ment of oxygen-free radicals in the pathogenesis of
CRPS. Consequently, the administration of free radical
scavengers may have the potential to prevent the occur-
rence of this syndrome. Some studies suggest that vita-
min C administration can limit soft tissue damage and
prevent CRPS type I [6]. Similarly, vitamin D is known
for its anti-inflammatory properties. This vitamin plays a
role in regulating muscle function, inflammation, and the
immune system. A study has also shown that low vita-
min D levels are associated with an increased likelihood
of developing CPRS 1 [7].

The primary aim of this study was to compare the ef-
fectiveness of vitamins C and D in preventing the oc-
currence of CRPS following the fixation of distal radius
fractures. By shedding light on the potential benefits of
these vitamins in reducing CRPS incidence, this research
seeks to contribute to improved patient outcomes and re-
duced healthcare costs associated with this debilitating
condition.

2. Methods

The study design was a double-blind, randomized
clinical trial conducted from January 1, 2018, to the end
of December 2019. Inclusion criteria were as follows:
Individuals with distal radius fractures between the ages
of 18 and 65 years, those indicated for distal radius frac-
ture fixation using external fixators and the PCP method,
written consent for intervention and participation in the
study, and the ability to take vitamins C and D orally.
Exclusion criteria were applied to avoid confounding
factors, and patients meeting any of the following crite-
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ria were excluded from the study: Those already taking
vitamin D or other vitamin supplements or osteoporo-
sis medications at the time of injury, individuals with
medical conditions affecting vitamin D levels, those
unwilling to participate in the study, patients with other
fractures, neuropathy, or open fractures, and those with
serious pre-existing medical conditions that could influ-
ence the study’s results, such as ischemic heart disease,
stroke, diabetes mellitus, hypertension, hypothyroidism,
and rheumatoid arthritis.

The sampling method was continuous sampling. The
sample size was calculated using the following formula
considering the type I error of 5% and power of 80%.
After confirming the inclusion and exclusion criteria, a
total of 150 participants were allocated into three groups
as follows:

A) The first group received a daily prescription of 500
mg of vitamin C for 50 days.

B) The second group received an oral dose of 5000 TU
of vitamin D weekly for 6 weeks.

C) The third group served as the control group and did
not receive any form of complementary medicine.

After the surgery, patients were discharged from the
hospital on the following day, and the range of motion
exercises commenced immediately. After six weeks, the
outpatients had the pins and external fixator removed and
were subsequently scheduled for follow-up visits at 2,
6, and 12 weeks. Physiotherapy sessions began imme-
diately after the second surgery, which involved pin and
external fixator removal. At the study’s outset, as well as
during subsequent visits and at the time of discharge, all
relevant information was meticulously recorded using a
checklist specifically designed for each group. Follow-
ing the surgical procedures, patients were evaluated for
CRPS symptoms at the 6th and 12th weeks post-surgery.
In case of any suspicion of CRPS, further monitoring was
conducted in the 6th and 12th months. The CRPS im-
provement process in patients was also closely evaluated.

To assess comparability between the treatment and
control groups concerning patient characteristics and
prognostic measures at baseline, the chi-square, inde-
pendent sample t-test, or Mann—Whitney test was uti-
lized as appropriate. Data are presented as Mean+SD or
percentages, as applicable. Logistic regression analysis
using the forward conditional method was performed to
estimate the predictive value of the included variables on
the occurrence of CRPS type I. Statistical significance
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Figure 1. Evaluation of fracture types based on AO classification in all participants

was set at P<0.05. All statistical analyses were conduct-
ed using SPSS software, version 21 (SPSS, Inc., Chi-
cago, IL, USA).

3. Results

The mean age of the patients was 52.40+6.84 years and
did not differ significantly among the three study groups.
The mean body mass index (BMI) of the patients was
27.00+3.05 kg/m? Regarding educational background,
100 cases (66.67%) had a non-academic education,
while 50 cases (33.33%) had an academic education.

Upon arrival, participants were asked about their his-
tory of smoking and alcohol consumption. Among the
total participants, 30 cases (20.0%) had a history of
smoking, and 12 cases (8.0%) had a history of alcohol

Figure 2. The distribution of distal radioulnar joint (DRU]J) injury in the study groups
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consumption. Importantly, all individuals who reported
a history of alcohol consumption were also smokers.
The distribution of distal radius fractures among the pa-
tients showed that 82 patients (54.7%) had fractures in
the right hand, while 68 patients (45.3%) had fractures
in the left hand. The leading cause of trauma among the
patients was falling (Table 1).

According to the AO/OTA classification, all participants
experienced distal radius fractures of type C, with the ma-
jority falling into categories C2 and C3. Among the 150
fractures, 62 patients were classified as type C3, 56 pa-
tients as type C2, and 32 patients as type C1 (Figure 1).

The mean pre-operation duration from fracture to sur-

gery in the participants was 1.64+0.67 days, and the
groups showed similarity in this aspect. Similarly, the
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Figure 3. The incidence of CRPS in the study groups

mean duration of surgery was 1.25+0.15 hours, with no
significant differences observed between the groups.

Participants received either general or local anesthesia
based on their conditions. Out of the 150 study partici-
pants, 34 patients (22.7%) underwent general anesthe-
sia, while 116 patients (77.3%) received local anesthe-
sia. Additionally, the presence of DRUJ instability was
assessed. Among the 150 patients, 40 cases (26.7%)
showed DRUJ instability, while 110 patients (73.3%)

Table 1. Demographics data of the patients
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had no DRUJ damage (Figure 2). Notably, all patients
with DRUJ injury, in addition to the external fixator and
DRUIJ pin, also underwent long arm splinting.

During the follow-up visit, CRPS occurred in 28 pa-
tients (18.7%), of whom 14 patients (50%) belonged to
group C, 8 patients (28.6%) belonged to group B, and 6
patients (21.4%) belonged to group A (Figure 3).

MeanzSD/No. (%)

Kolmogorov-Smirnov

Variables P
Test
Group A Group B Group C Total
0.008 0.72
Age (y) 52.84+7.37 52.32+7.18 52.0416.26 52.40+6.84 0.026 0.90
0.200 0.49
0.220
BMI (kg/m?) 27.8043.04 25.80+2.78 27.40+3.07 27.00£3.05 0.200 0.04
0.200
X Non-academic 100(66.67)
Educational
background
€ Academic 50(33.33)
Non-smoker 120(80.0)
Smoking history
Smoker 30(20.0)
Alcohol Positive 12(8.0)
consumption
history Negative 138(92.0)
Right 82(54.7)
Affected side
Left 68(45.3)
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When comparing groups A and B to group C, the rela-
tive risk was calculated for each. The risk value obtained
for the consumption of vitamin C compared to the con-
trol group was 0.82 (95% CI, 0.67%, 1.00%). Therefore,
vitamin C consumption reduces the risk of CRPS by
18% compared to not consuming vitamin C, and this re-
duction is approaching statistical significance.

August 2022. Volume 9. Number 3

On the other hand, the risk value obtained for the con-
sumption of vitamin D compared to group C was 0.86
(95% CI, 0.69%, 1.06%). Thus, the use of vitamin D
reduces the risk of CRPS by 14% compared to not us-
ing vitamin D; however, this reduction did not reach a
statistically significant level (Table 2).

Table 2. The results of evaluations before, during, and after surgery

Variables Classification No. (%)/MeanSD RR
FD 68(45.3)
MCA 34(22.7)
MA 36(24.0)
Trauma type
CCA 4(2.7)
PMA 4(2.7)
PCA 4(2.7)
c1 12(24.0)
Group A c2 18(36.0)
c3 20(40.0)
c1 8(16.0)
Fracture type (AO) Group B Cc2 20(40.0)
c3 22(44.0)
c1 12(24.0)
Group C Cc2 18(36.0)
c3 20(40.0)
Group A 1.64+0.64
Pre-operation duration Group B 1.56+0.71
Group C 1.72+0.68
Positive 40(26.7)
DRUI instability
Negative 110(73.3)
General 34(22.7)
Type of anesthesia
Local 116(77.3)
Group A 6(21.4) 0.82 (95% Cl, 0.67%, 1.00%)
CRPS | Group B 8(28.6) 0.86 (95% Cl, 0.69%, 1.06%)
Group C 14(50.0)
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Abbreviations: FD: Falling down; MCA: Motor car accident; MA: Motor accident; PMA: Pedestrian motor accident; PMA:
Pedestrian motor accident; PCA: Principal component analysis.
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4. Discussion

Numerous studies have explored the effects of vitamins
C and D in preventing and treating CRPS; however, our
study stands out as the first to directly compare the ef-
fectiveness of these vitamins in preventing CRPS after a
distal radius fracture. While Lee et al. researched the im-
pact of vitamin D on CRPS incidence with a comparable
number of participants, it is essential to note that their
focus was on different types of distal radius fractures
and diverse treatment approaches [7]. In contrast, in our
study, all patients had type C fractures and underwent the
same surgical procedure.

The study conducted by Alimian et al. considered the
effect of topical vitamin C in Bier’s block during the ini-
tial stage of fracture on CRPS occurrence after surgery
for distal radius fractures [6]. It should be noted that the
indication for surgery in those patients was entirely dif-
ferent from our study. Additionally, unlike our study,
topical vitamin C was used as an adjuvant for Bier’s
block in addition to its systemic distribution. Similar to
our findings, the study reported a reduction in CRPS oc-
currence with the use of vitamin C, estimating a 15% re-
duction in risk [6]. In our study, vitamin C intake result-
ed in a reduction in CRPS risk compared to the controls,
and this reduction was close to the threshold of statistical
significance. Furthermore, our study examined the trend
related to vitamin C in reducing CRPS symptoms, which
was not investigated in this study.

Ekrol et al. investigated the effect of vitamin C on
functional outcomes after distal radius fractures [8]. Al-
though they included distal radius fracture patients and
divided them into groups receiving 500 mg of vitamin C
daily or a placebo for 50 days after surgery, in contrast
to our study, their results showed no difference in the
incidence of CRPS among the study groups.

Zollinger et al. performed a study in the Netherlands in
2010 to evaluate the effect of three different doses of vita-
min C on the occurrence of CRPS type I [9]. The doses of
vitamin C were randomly assigned to different treatment
groups, and no relationship was observed between vita-
min C and external fixator use in the occurrence of CRPS.
However, this study did not investigate the simultaneous
effect of external fixator and vitamin C, leaving uncer-
tainty about the effect of each intervention separately.

Several systematic reviews and meta-analyses have
been conducted in this area. Meena et al. investigated
the effect of vitamin C on the occurrence of CRPS and
concluded that its use, even with diverse doses, leads
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to a significant reduction in the incidence of CRPS
[10]. However, they recommended further studies and
larger meta-analyses with more valid questionnaires to
strengthen the evidence.

A literature review by Malay and Chung in 2016 aimed
to examine the validity of the recommendation to receive
vitamin C for preventing CRPS in patients with distal ra-
dius fractures [11]. The study indicated a small reduction
in CRPS risk but highlighted the need for criteria, such
as biological logic, specificity, and coherence to be met.
The researchers were not entirely certain about the ef-
fect of vitamin C and suggested more studies with higher
power to conclude [11].

Our study has several limitations, including the ab-
sence of a placebo in the control group, the lack of serum
vitamin D level measurements, and a relatively small
number of cases, which may limit the generalizability
of the findings. However, despite these limitations, our
research provides valuable insights into the compara-
tive effectiveness of vitamins C and D in preventing
CRPS after distal radius fracture. To further bolster the
evidence and draw more definitive conclusions, future
studies with larger sample sizes and rigorous methodolo-
gies are warranted.

5. Conclusion

In conclusion, our study demonstrated that both vita-
mins C and D were effective in reducing the incidence of
CRPS in patients with distal radius fractures. Additional-
ly, vitamin C proved to be significantly beneficial in im-
proving CRPS symptoms, reducing pain, and alleviating
limitations in range of motion. However, further clinical
trial studies with larger and more diverse populations are
essential to gain a deeper understanding of this topic and
to validate our findings.

There is no conflict of interest to declare.

The Data supporting the findings of this study are
available upon request from the corresponding author
and with permission from Shahid Beheshti University of
Medical Sciences, Tehran, Iran.
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