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Abstract

Background Spinal surgery is a common procedure associated with significant postoperative pain, and identifying
effective interventions to manage this pain is crucial for optimizing patient outcomes. This review assesses the exist-
ing literature to determine the overall impact of vitamin C supplementation on spinal postoperative pain.

Vitamin C, also known as ascorbic acid, is an essential nutrient that plays a vital role in numerous physiological pro-
cesses. It functions as a potent antioxidant, neutralizing free radicals and reducing oxidative stress within the body.
Furthermore, vitamin C is a cofactor in collagen synthesis, a crucial component of connective tissues, including those
found in the spinal structures. Given its antioxidant and collagen-promoting properties, vitamin C has piqued interest
as a potential therapeutic option for postoperative spinal pain.

Based on the available evidence, vitamin C may have a beneficial effect on postoperative spinal pain, including reduc-
ing pain scores, analgesic consumption, and the incidence of complications such as complex regional pain syndrome.
However, more research is needed to fully understand the optimal dosage and duration of vitamin C supplementa-
tion for postoperative pain management.

Conclusion Vitamin C could be considered a potentially beneficial adjunctive therapy for managing spinal postop-
erative pain, but its routine use requires further investigation.
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Background

Spinal surgery is a significant medical intervention often
employed to address a wide range of conditions, from
herniated discs to spinal stenosis and fractures [1, 2].
While these procedures can greatly improve patients’
quality of life, postoperative pain management remains
a crucial aspect of the recovery process [3—5]. In recent
years, researchers and healthcare professionals have
explored various adjunctive therapies to enhance pain
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relief and promote faster healing [6—8]. One such inter-
vention that has garnered attention is the administration
of vitamin C, renowned for its antioxidant properties and
essential role in collagen synthesis. This article delves
into the potential impact of vitamin C in postoperative
spinal pain, examining the scientific evidence and shed-
ding light on its proposed mechanisms of action [9, 10].
Postoperative spinal pain can manifest as acute dis-
comfort at the surgical site, nerve-related pain, or
chronic pain that persists beyond the expected heal-
ing period. Traditional approaches to pain management
often involve the use of opioids and non-steroidal anti-
inflammatory drugs (NSAIDs). However, these medica-
tions are associated with various side effects, including
addiction potential, gastrointestinal complications, and
impaired wound healing. As a result, researchers have
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sought alternative strategies to minimize patients’ reli-
ance on these pharmaceuticals and their associated risks
[11-13].

Vitamin C, also known as ascorbic acid, is an essential
nutrient that plays a vital role in numerous physiological
processes. It functions as a potent antioxidant, neutral-
izing free radicals and reducing oxidative stress within
the body. Furthermore, vitamin C is a cofactor in colla-
gen synthesis, a crucial component of connective tissues,
including those found in the spinal structures. Given its
antioxidant and collagen-promoting properties, vitamin
C has piqued interest as a potential therapeutic option
for postoperative spinal pain [14—17].

Several studies have explored the effects of vitamin
C supplementation in surgical patients, focusing on its
potential analgesic properties and ability to facilitate
wound healing [18-20].

In a randomized, placebo-controlled trial, Lee et al.
investigated the efficacy of vitamin C on postoperative
outcomes after posterior lumbar interbody fusion [11].
The results of the study revealed several intriguing find-
ings. The authors reported significant improvements in
postoperative outcomes, particularly in pain intensity,
among the group receiving vitamin C supplementa-
tion compared to the placebo group. This finding aligns
with previous research suggesting the potential analge-
sic properties of vitamin C. The authors also reported
a reduction in analgesic consumption in the vitamin
C group, indicating its potential role in reducing the
need for pain medication postoperatively. However, the
authors provided limited information regarding the vita-
min C dosage and administration route utilized in the
study.

In a systematic review and meta-analysis, Sutur et al.
evaluated the effects of vitamin C on perioperative out-
comes in adults undergoing noncardiac surgery [19]. The
authors conducted a comprehensive analysis of 37 rand-
omized controlled trials (RCTs) involving 2747 patients.
The primary outcome measured was hospital length of
stay (LOS). The results showed no significant difference
in LOS between the vitamin C group and the placebo or
no treatment group. Similarly, there was no difference
in mortality rates between the two groups. However, it
is important to note that the evidence supporting these
conclusions was of low to moderate quality.

While the study did not find a significant impact on
LOS or mortality, several secondary outcomes were
explored. Vitamin C administration was associated with
a reduction in postoperative pain score and cumulative
morphine consumption up to 48 h after surgery. Addi-
tionally, orthopedic patients receiving vitamin C had
a lower incidence of complex regional pain syndrome.
Adverse events were rare but not systematically assessed
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across the trials, and one trial was stopped early due to
safety concerns regarding vitamin C in kidney transplan-
tation surgery.

Mahajan et al. in a prospective study presented com-
pelling evidence regarding the efficacy of vitamin C as an
adjuvant in postoperative pain management for patients
undergoing surgical decompression in cases of prolapsed
intervertebral disc [13].

The prospective study design, which included 50
patients aged 30-60 years, rigorously evaluated the effi-
cacy of vitamin C supplementation as an adjuvant. The
randomization of patients into two groups, with one
group receiving vitamin C supplementation (group A)
and the other group not receiving it (group B), allowed
for a comparative analysis of pain outcomes and analgesic
requirements.

The results of the study revealed statistically significant
differences between the two groups. At the 2nd and 4th-
week follow-ups, the mean Numeric Rating Scale (NRS)
scores were lower in group A, indicating reduced pain
levels compared to group B. Furthermore, the consump-
tion of analgesic medication at the 6-week mark was sig-
nificantly lower in group A, suggesting a dose-sparing
effect of vitamin C supplementation.

These findings highlight the potential of vitamin C
as an effective adjuvant in postoperative pain manage-
ment for patients undergoing spinal decompression sur-
gery. By reducing pain levels and decreasing analgesic
requirements, vitamin C supplementation offers a prom-
ising avenue to enhance patient comfort and optimize
recovery.

The study’s clinical outcome-based approach, coupled
with the statistical analysis, strengthens the credibility of
the findings. The authors’ conclusion that vitamin C acts
as an efficacious adjuvant in postoperative pain manage-
ment aligns with the observed data and contributes to the
existing body of knowledge in this field.

These studies and resources collectively suggest that
vitamin C supplementation may have beneficial effects
on postoperative pain management, wound healing, and
overall surgical outcomes in spine surgeries. However,
it is important to consider the limitations of individual
studies, such as sample size, study design, and variations
in dosing regimens. Further research is needed to estab-
lish standardized protocols and guidelines for the use of
vitamin C in spine surgeries.

Mechanisms of action
The proposed mechanisms by which vitamin C may
alleviate postoperative spinal pain are multifaceted and
involve its antioxidant properties and role in collagen
synthesis [6, 9, 13, 17]. Here are some additional details
on these mechanisms:
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1. Antioxidant effects: vitamin C is a potent antioxidant
that helps neutralize free radicals, which are highly
reactive molecules that can cause oxidative stress
and tissue damage. Postoperative spinal pain is often
associated with inflammation and oxidative stress at
the surgical site. By reducing oxidative stress, vitamin
C may help alleviate pain by minimizing tissue dam-
age and inflammation.

2. Anti-inflammatory effects: in addition to its antioxi-
dant properties, vitamin C has been shown to have
anti-inflammatory effects. Inflammation plays a sig-
nificant role in the development and persistence of
postoperative pain. By modulating the inflammatory
response, vitamin C may help reduce pain levels and
promote healing.

3. Collagen synthesis and tissue repair: vitamin C is
an essential cofactor in collagen synthesis, a process
crucial for the formation and maintenance of con-
nective tissues, including those in the spinal struc-
tures. By promoting collagen synthesis, vitamin C
may enhance the structural integrity of spinal tis-
sues, potentially reducing strain on surrounding
nerves and alleviating pain. Improved tissue repair
and regeneration may also contribute to overall pain
reduction and faster recovery.

4. Neuroprotective effects: vitamin C has been impli-
cated in neuroprotective mechanisms. Postoperative
spinal pain can involve nerve-related pain, such as
radicular pain resulting from nerve compression or
irritation. Vitamin C’s antioxidant and anti-inflam-
matory properties may help protect nerves from
damage and reduce pain signals transmitted to the
brain.

It is important to note that while these mechanisms are
proposed based on the known effects of vitamin C, the
specific mechanisms by which vitamin C alleviates post-
operative spinal pain are still not fully elucidated. Further
research is needed to provide a comprehensive under-
standing of these mechanisms and their contributions to
pain relief.

Moreover, it is worth mentioning that the effectiveness
of vitamin C in alleviating postoperative spinal pain may
vary among individuals, and optimal dosages and admin-
istration methods are still being investigated.

Specific dosages of vitamin C

The recommended dosage of vitamin C for postop-
erative pain can vary depending on various factors,
including the individual’s overall health, the extent of
the surgical procedure, and their specific nutritional
needs. It is important to consult with a healthcare pro-
fessional for personalized advice and to determine the
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most appropriate dosage for your specific situation [18—
21]. However, here are some general guidelines and refer-
ence points:

1. Dietary reference intake (DRI): the dietary reference
intake for vitamin C varies depending on age, sex,
and life stage. For adults, the recommended daily
allowance (RDA) is typically around 75-90 mg per
day. This amount is intended to meet the basic nutri-
tional needs of the general population and may not
specifically target postoperative pain management.

2. Supplementation for wound healing: some stud-
ies investigating the effects of vitamin C on postop-
erative pain and wound healing have utilized higher
doses. These doses can range from 500 mg to 2 g per
day, often administered intravenously in the immedi-
ate postoperative period. However, it is important to
note that these studies are specific to certain surgical
procedures and patient populations, and the optimal
dosage for postoperative spinal pain is not yet well-
established.

3. Individualized approach: determining the appropri-
ate dosage of vitamin C for postoperative pain should
be done on an individual basis. Healthcare profes-
sionals take into account factors such as the patient’s
overall health, pre-existing conditions, and specific
surgical procedures. They can provide personalized
recommendations tailored to your needs.

It is important to note that excessive intake of vitamin
C beyond the recommended dosages may not necessar-
ily provide additional benefits and could potentially lead
to adverse effects, as discussed earlier. Always follow
the advice and guidance of your healthcare professional
when considering vitamin C supplementation for postop-
erative pain.

Additionally, it is important to maintain a balanced and
nutritious diet that includes a variety of fruits and vegeta-
bles, as they are natural sources of vitamin C and other
essential nutrients. A well-rounded diet can contribute to
overall healing and recovery after spinal surgery.

Potential side effects

While vitamin C is generally considered safe when taken
within recommended dosages, there are potential risks
associated with higher-dose vitamin C supplementation
in surgical patients. It is important to be aware of these
risks and discuss them with your healthcare professional
before considering higher-dose vitamin C supplementa-
tion [5, 9, 22]. Here are some potential risks:

1. Gastrointestinal upset: higher doses of vitamin C can
cause gastrointestinal symptoms such as diarrhea,
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nausea, and abdominal cramps. These symptoms are
generally temporary and resolve when the dosage is
reduced. However, they can be problematic for surgi-
cal patients who are already experiencing postopera-
tive discomfort and may exacerbate gastrointestinal
issues.

2. Kidney stones: there is a theoretical concern that
high-dose vitamin C supplementation may increase
the risk of kidney stone formation in susceptible
individuals. This risk is more relevant to individuals
with a history of kidney stones or those with certain
medical conditions affecting kidney function. If you
have a history of kidney stones or kidney disease, it
is important to consult with a healthcare professional
before considering higher-dose vitamin C supple-
mentation.

3. Interactions with medications: vitamin C can interact
with certain medications. For example, high doses of
vitamin C may interfere with the effectiveness of cer-
tain chemotherapy drugs and anticoagulant medica-
tions, such as warfarin. Additionally, vitamin C may
enhance the absorption of iron, which could be prob-
lematic for individuals with iron overload disorders.
It is crucial to inform your healthcare provider about
all the medications you are taking to identify and
manage any potential interactions.

4. Allergic reactions: while rare, allergic reactions to
vitamin C supplements can occur. Symptoms may
include hives, itching, swelling, or difficulty breath-
ing. If you experience any signs of an allergic reac-
tion, discontinue use and seek medical attention.

5. Overall safety profile: while vitamin C is generally
well-tolerated, the safety and tolerability of higher-
dose vitamin C supplementation in surgical patients
are still being investigated. Clinical trials and studies
have provided some evidence of potential benefits,
but further research is needed to fully understand the
risks and benefits in this context.

6. Oxalate accumulation: vitamin C is metabolized in
the body to oxalate, a substance that can contribute
to the formation of kidney stones. Higher doses of
vitamin C can lead to increased oxalate production
and potentially raise the risk of oxalate-related kidney
stone formation, particularly in individuals with a
predisposition to kidney stones. If you have a history
of kidney stones or are at risk for developing them, it
is important to discuss the potential risks with your
healthcare professional.

7. Pro-oxidant effects: while vitamin C is predomi-
nantly known for its antioxidant properties, at higher
doses it can exhibit pro-oxidant effects. This means
that in certain situations, high levels of vitamin C
may generate reactive oxygen species (ROS) instead
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of neutralizing them. This pro-oxidant activity could
potentially contribute to oxidative stress and tissue
damage, particularly in individuals with certain med-
ical conditions or a delicate balance of antioxidants
in their bodies. The clinical significance of these pro-
oxidant effects and their impact on surgical patients
are still not well understood.

8. Blood clotting: vitamin C can enhance the absorption
of iron, which may have implications for individuals
at risk of excessive iron accumulation or those with
certain blood disorders. In some cases, high-dose
vitamin C supplementation has been associated with
an increased risk of blood clotting events. If you have
a history of blood clotting disorders or are taking
medications that affect blood clotting, it is essential
to discuss the potential risks with your healthcare
professional.

9. Interference with diagnostic tests: high-dose vita-
min C supplementation can interfere with certain
diagnostic tests, such as glucose or uric acid meas-
urements. This interference can lead to inaccurate
results and potentially affect medical decisions. If
you are undergoing any diagnostic tests, inform your
healthcare provider about your vitamin C supple-
mentation to ensure an accurate interpretation of the
results.

It is important to note that the risks associated with
higher-dose vitamin C supplementation in surgical
patients are still being investigated, and the available
evidence is not conclusive. The potential risks may vary
depending on individual factors, overall health, and spe-
cific surgical procedures. Therefore, it is crucial to con-
sult with a healthcare professional who can assess your
individual case and provide personalized advice based on
your specific needs and circumstances.

The role of vitamin Cin wound healing and tissue repair
following spinal surgery
Vitamin C plays a crucial role in wound healing and tis-
sue repair following spinal surgery. This essential nutri-
ent is required for the synthesis of collagen, a protein that
is essential for the formation of connective tissue, skin,
tendons, and ligaments. Collagen provides structural
support to the body and is necessary for the healing of
wounds and the repair of damaged tissues [23, 24].
During spinal surgery, tissues are cut, manipulated, and
sutured back together, leading to inflammation and tis-
sue damage. Adequate levels of vitamin C are necessary
to support the production of collagen and promote the
healing of these tissues. Vitamin C also acts as an anti-
oxidant, protecting cells from oxidative stress and pro-
moting the formation of new blood vessels, which are
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essential for delivering oxygen and nutrients to the heal-
ing tissues [24, 25].

Deficiency in vitamin C can impair wound healing and
tissue repair, leading to delayed recovery, increased risk
of infection, and poor surgical outcomes. Patients under-
going spinal surgery are at a higher risk of vitamin C defi-
ciency due to the stress of the surgical procedure and the
increased metabolic demands of healing.

To support wound healing and tissue repair following
spinal surgery, it is important for patients to consume an
adequate amount of vitamin C through their diet or sup-
plements. Healthcare providers may recommend vita-
min C supplementation to ensure optimal levels of this
essential nutrient during the recovery period. Addition-
ally, a balanced diet rich in fruits and vegetables can help
provide the necessary nutrients for healing and support
overall recovery after spinal surgery [24, 25].

The role of vitamin C in postoperative pain management
and its potential to reduce the need for medication
Vitamin C, also known as ascorbic acid, has been shown
to play a role in postoperative pain management and may
have the potential to reduce the need for medication fol-
lowing surgery. Pain is a common and expected outcome
after surgery, as tissues are damaged and inflammation
occurs. Adequate levels of vitamin C are essential for the
body’s natural healing processes and can help alleviate
pain and discomfort [24, 26].

Vitamin C has antioxidant properties that can help
reduce inflammation and oxidative stress, which are key
factors in the development of postoperative pain. By neu-
tralizing free radicals and reducing inflammation, vita-
min C can help alleviate pain and promote faster healing
of tissues. Additionally, vitamin C is involved in the
production of neurotransmitters such as serotonin and
dopamine, which are important for regulating pain per-
ception and mood [26, 27].

Several studies have shown that vitamin C supple-
mentation can help reduce postoperative pain intensity
and the need for pain medication. By supporting the
body’s natural healing processes and reducing inflam-
mation, vitamin C can help manage pain more effectively
and improve overall recovery outcomes. In some cases,
patients who receive adequate levels of vitamin C may
require lower doses of pain medication or experience less
severe pain following surgery.

It is important for patients undergoing surgery to
maintain optimal levels of vitamin C before and after
the procedure to support the body’s healing processes
and manage postoperative pain. Healthcare providers
may recommend vitamin C supplementation as part of
a comprehensive pain management plan to help reduce
the need for medication and improve the overall recovery
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experience for patients. Additionally, a balanced diet rich
in vitamin C-containing foods such as citrus fruits, ber-
ries, and leafy greens can help support pain management
and promote faster healing after surgery [6, 27].

Limitations

Limitations of the current review include the hetero-
geneity of study designs and methodologies across the
included studies. The variability in the dosage, timing,
and duration of vitamin C supplementation makes it
challenging to draw definitive conclusions about its effi-
cacy in managing postoperative spinal pain. Additionally,
the small sample sizes and lack of standardized outcome
measures in some studies may introduce bias and limit
the generalizability of the findings.

Furthermore, the majority of the studies included in
this review focused on short-term outcomes, and there
is a lack of long-term follow-up data on the effects of
vitamin C supplementation on postoperative pain and
recovery. Longitudinal studies with extended follow-up
periods are needed to assess the sustained benefits of
vitamin C in managing spinal postoperative pain and its
impact on long-term outcomes such as functional recov-
ery and quality of life.

Overall, while the existing evidence suggests a poten-
tial benefit of vitamin C supplementation in postop-
erative spinal pain management, the limitations of the
current literature highlight the need for well-designed,
prospective studies with larger sample sizes, standard-
ized protocols, and longer follow-up periods to establish
the efficacy and optimal use of vitamin C as an adjunctive
therapy for postoperative pain.

Conclusions

Vitamin C supplementation has emerged as a potential
adjunctive therapy for postoperative spinal pain. Its anti-
oxidant properties and role in collagen synthesis suggest
the potential for pain relief and improved healing out-
comes. While promising, it is important to note that the
existing body of research on the impact of vitamin C in
postoperative spinal pain is still relatively limited. Further
well-designed clinical trials are necessary to establish
optimal dosages, identify potential contraindications or
adverse effects, and elucidate the precise mechanisms by
which vitamin C exerts its pain-modulating effects.
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