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Abstract  

Objective: This study aimed to evaluate whether intravenous vitamin C reduces intraoperative 

and postoperative blood loss in elective cesarean deliveries, with primary outcomes focusing on 

hemoglobin preservation and quantified blood loss measurements. 

Methods: In this randomized trial, 60 women undergoing elective morning cesarean 

sections(CS) were assigned to receive either 1g Intravenous ( IV) vitamin C (n=30) or placebo 

(n=30) 2 hours preoperatively. The primary endpoint was the change in hemoglobin level from 

preoperative baseline to 24 hours postoperative. Secondary outcomes included quantified blood 

loss (suction volume, weighed gauze/sponges), uterotonic requirements, and procedure duration. 

Results: Baseline characteristics showed no significant differences between groups. The vitamin 

C intervention group demonstrated superior outcomes across multiple measures: intraoperative 

gauze use was reduced by 30% (4.43±1.04 vs 6.37±1.29, p<0.001), sponge use decreased by 

31% (1.13±0.34 vs 1.63±0.49, p<0.001), and suction volume was 13% lower (522±54cc vs 

598±68cc, p<0.001). Clinically meaningful benefits included 31% fewer uterotonic requirements 

(p=0.003), significantly better hemoglobin preservation (0.07 vs 1.38 g/dL, p<0.001), and 

reduced surgical duration (p<0.001). Postoperative pad usage showed no significant difference 

between groups (p=0.344). These findings collectively demonstrate vitamin C controls 

intraoperative blood loss while maintaining patient stability. 

Conclusion: Prophylactic vitamin C significantly reduces intraoperative blood loss and 

preserves hemoglobin during elective CS, while shortening procedure time and decreasing 

uterotonic needs. These clinically meaningful benefits support its use as a safe adjuvant therapy. 

keywords: Vitamin C, Cesarean, Pregnant, Women, Procedure, Mother, Child. 

 

Introduction  

Cesarean section (CS) is the most common type of major surgery in women. The first modern 

CS was performed by obstetrician Ferdinand Adolf in Germany in 1881 [1]. CS is a surgical 

procedure in which one or more incisions are made through the mother's abdomen and uterus for 

the delivery of one or more babies [2]. CS is a major abdominal surgery and is riskier than 

natural childbirth [3]. 
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In situations where vaginal delivery risks the life of the mother and the fetus, a CS is performed 

[4]. Examples include fetal malpresentation, such as transverse or breech position in the uterus, 

umbilical cord around the neck, cephalopelvic disproportion, multiple pregnancies, fetal distress, 

history of previous CS, and other reasons [5]. Considering the importance of reducing infant and 

maternal mortality rates and increasing the rate of live births, which contributes to a younger age 

pyramid in the country and has many economic and future benefits, CS is essential [6,7]. 

However, it also has many complications, one of the most important being bleeding during and 

after cesarean delivery, where the mother may lose a considerable amount of blood, sometimes 

up to 1.5 liters [8]. 

Among other potential complications, uterine infection, increased risk of embolism, uterine 

adhesions, and so forth can be mentioned [9]. The rate of CS has sharply increased in recent 

years, and possible reasons for this include improvements in cesarean techniques and reduction 

in its mortality and complications, increased age at marriage leading to higher maternal age, 

which is associated with increased pregnancy-related complications, increased blood pressure 

during pregnancy and diabetes, which are associated with increased maternal complications, and 

a growing inclination towards it, to the extent that in some countries, cesarean delivery is 

performed even upon the mother's request [10,11]. 

Many studies have been conducted on the use of various drugs and techniques in clinical trials 

[12]. The injection of oxytocin controls bleeding during and after CS, significantly reducing 

associated blood loss [13,14]. Vitamin C is a water-soluble vitamin essential for iron absorption, 

immune support, wound healing, and maintaining bones, cartilage, and teeth. As an antioxidant, 

it protects the body from damage by free radicals found in processed foods, toxic chemicals, and 

cigarette smoke, helping prevent diseases like cancer, heart disease, and joint pain. Vitamin C 

also supports hormone function, boosts immunity, aids collagen production, and helps prevent 

high cholesterol and blood clots. It acts as an electron carrier in chemical reactions and 

neutralizes harmful substances in the bloodstream. 

Vitamin C reduces cesarean blood loss through three key mechanisms: First, it stabilizes 

collagen by serving as a cofactor for vascular collagen synthesis, resulting in 31% fewer sponges 

used due to reduced capillary fragility. Second, it enhances hemostasis by increasing platelet 

adhesion by 22% (in vitro) and reducing suction volumes by 13%. Third, its antioxidant activity 

decreases platelet-impairing ROS by 40% while preserving vaso-regulation. These effects 
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collectively explain the observed 76cc reduction in blood loss, consistent with animal studies 

showing 30% faster vessel repair [15,16]. Vitamin C (ascorbic acid) may aid hemostasis during 

surgery by stabilizing collagen in blood vessels, reducing capillary fragility and bleeding. Its 

deficiency, as seen in scurvy, leads to bleeding symptoms and poor healing. Vitamin C also 

enhances platelet aggregation, improves clot retraction, and reduces oxidative stress, supporting 

hemostasis. Studies show it can lower blood loss in orthopedic and cardiac surgeries, but its 

effects in CS are less studied. This research investigates whether preoperative IV vitamin C 

improves hemostasis in elective cesarean delivery [17]. 

Considering the significant complications of CS, with one of the most important being bleeding 

during the procedure, extensive studies in this area have become necessary [18].  

This study hypothesizes that the administration of intravenous vitamin C during CS will reduce 

the amount of bleeding during and after the procedure, leading to a decrease in maternal and 

neonatal complications associated with CS. Additionally, it is expected to contribute to an 

increase in live births, improve the quality of the cesarean procedure, and reduce economic costs 

by shortening hospital stays and enabling quicker recovery. 

Materials and methods 

This randomized trial enrolled 60 healthy primiparous women (aged 18-35 years) undergoing 

elective CS for breech presentation at Kamali Hospital. Eligible participants had uncomplicated 

singleton pregnancies (38-40 weeks gestation), normal coagulation profiles, and no 

contraindications to vitamin C (e.g., G6PD deficiency or nephrolithiasis). We excluded patients 

on anticoagulants, with fetal anomalies, or significant comorbidities (diabetes, hypertension). 

After obtaining written informed consent (Ethics Approval: Alborz University of Medical 

Sciences (IR.ABZUMS.REC.1401.180), participants were randomly assigned to either the 

intervention group (n=30) receiving 1g IV vitamin C diluted in 100mL normal saline or the 

control group (n=30) receiving equivalent-volume placebo (normal saline). The vitamin C 

solution was prepared by the pharmacy in identical opaque bags and infused over 20 minutes via 

IV pump, administered 2 hours before spinal anesthesia (2.5mL 0.5% bupivacaine). Both groups 

received standard uterotonics (IV oxytocin 5IU post-delivery). 

The randomization sequence was generated using a computer-based permuted block 

randomization method with block sizes of four (e.g., AABB, ABAB) to ensure balanced 

allocation. The sequence was created by an independent statistician who was not involved in 
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participant recruitment or intervention delivery. To maintain allocation concealment, each 

random assignment was linked to a 10-digit code written on identical, opaque, sealed envelopes, 

which were sequentially numbered. These envelopes were prepared by an independent third 

party. Upon participant enrollment, the next envelope in sequence was opened by a study nurse 

who was blinded to the contents, thus preserving allocation concealment and preventing 

selection bias. 

All participants received standardized spinal anesthesia (2.5 mL of 0.5% hyperbaric bupivacaine) 

administered in the sitting position at L3-L4/L4-L5 interspace. No general anesthesia cases were 

included. Anesthesia type and dosing were identical between groups, confirmed by review of 

anesthesia records. 

In the intervention group, after preparation for cesarean delivery, appropriate anesthesia, and 

control of vital signs and necessary analgesics, 1 gram of intravenous vitamin C was 

administered 2 hours before inducing anesthesia. Blood loss was quantified using a combined 

approach: (1) weighing gauze pads and lap sponges (dry weight subtracted from post-use weight; 

1 g = 1 mL blood), (2) measuring suction bottle volume (subtracting amniotic fluid), and (3) 

tracking hemoglobin changes. While pad/sponge counting was retained for clinical feasibility, 

weighing was prioritized where resources allowed to minimize bias. All materials were 

standardized (brand, size) to reduce variability. 

 The bottle volume by subtracting the amniotic fluid volume from the final bottle volume 

(amniotic fluid volume equals the bottle volume after amniotic fluid suction minus the bottle 

volume before amniotic fluid suction), and the hemoglobin level before and 24 hours after CS. 

Additionally, the amount of postoperative bleeding was assessed through the decrease in 

hemoglobin and the number of pads used by the patient, and it was precisely measured in 

comparison with the bleeding during and after CS in the group that did not receive intravenous 

vitamin C (control group). After comparing the bleeding amounts, statistical software was used 

to answer the question of how much less bleeding could occur in the intervention group 

compared to the control group and whether there was a significant difference.  

Data was collected using researcher-made questionnaires. Demographic data including maternal 

age, gestational age, parity, body mass index (BMI), bleeding volume (number of gauze pads, 

lap sponges, and pads used, suction bottle volume, number of uterotonic drugs), duration of 

surgery, length of hospital stay, and pain were recorded. 
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The primary endpoint was change in hemoglobin (Δhydration) from pre-operative to 24-hours 

post-cesarean, with secondary endpoints including intraoperative blood loss (pad counts, sponge 

weights, suction volume) and uterotonic use. 

While hemoglobin levels were measured preoperatively and at 24 hours postoperatively to assess 

acute blood loss, we acknowledge that postoperative diuresis (typically peaking on day 3) may 

influence Hb concentrations. 

As this was the first RCT evaluating IV vitamin C for cesarean bleeding, we followed pilot study 

recommendations of 30 participants per arm to establish feasibility and generate effect estimates 

for future trials. Post-hoc analysis revealed >99% power to detect the observed blood loss 

reduction (α=0.05, two-tailed) 

Pregnant mothers who presented to Kamali Hospital for elective CS (convenience sampling) 

were sequentially enrolled in the study based on entry and exit criteria. In the absence of similar 

studies, the sample size calculation formula was conducted as a pilot study on 30 participants in 

each group, given that the study variables were quantitative. 

Inclusion criteria: Participants were healthy primiparous women aged 18-35 years with 

uncomplicated singleton pregnancies (gestational age 38-40 weeks), without significant medical 

comorbidities (e.g., cardiac, renal, or hepatic dysfunction), coagulation disorders (von 

Willebrand disease, factor deficiencies, or platelet abnormalities), or clinical signs of vitamin C 

deficiency (gingival bleeding, impaired wound healing, or ecchymoses). Additional exclusions 

comprised: use of anticoagulants/antiplatelet agents (aspirin, heparin, warfarin), preterm labor 

risk factors, fetal anomalies, or prior childbirth experiences that could confound bleeding 

outcomes. All participants provided informed consent after comprehensive counseling about 

study procedures and potential risks/benefits, with enrollment contingent on normal preoperative 

coagulation profiles and the absence of contraindications to vitamin C administration (e.g., 

oxalate nephrolithiasis, G6PD deficiency, or thalassemia). 

Exit criteria: Participants were excluded if they required concurrent surgical procedures 

alongside cesarean delivery, demonstrated abnormal coagulation parameters (including diabetes-

associated coagulopathies), or had contraindications to vitamin C administration (ascorbic acid 

hypersensitivity, nephrolithiasis, thalassemia, gout, cystinuria, or glucose-6-

phosphate dehydrogenase (G6PD) deficiency). Additional exclusions comprised active 
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coagulopathic disorders, creatinine levels >1.5 mg/dL, use of medications influencing 

hemostasis, or anticipated challenges in completing postoperative follow-up. 

Data analysis  

Study data were inputted into Microsoft Excel for statistical analysis. Descriptive statistics 

(mean, median, mode, variance, standard deviation, range, coefficient of variation) were used for 

quantitative variables, while frequency, percentage, and prevalence were used for qualitative 

data. Charts (bar and pie) were generated as needed. Parametric tests (t-test, chi-square, paired t-

test) were applied for inferential statistics after confirming data normality. Analysis was 

conducted using SPSS version 25 with a significance level of p < 0.05. 

The work has been reported in line with the CONSORT flowchart and checklist criteria 

(Figure1)
 
[19]. 

Pain was recorded as a binary (yes/no) outcome rather than using a validated pain intensity scale. 

This simplified method was chosen to facilitate rapid and consistent data collection during a pilot 

phase focused on intraoperative blood loss and hemoglobin changes. However, we acknowledge 

that future studies would benefit from employing validated tools such as the Visual Analog Scale 

(VAS) or Numeric Rating Scale (NRS) to capture more detailed pain experiences and enhance 

the evaluation of postoperative recovery. 

The study was a triple-blind clinical trial, after obtaining approval from the Ethics Committee and the Research 

Deputy of the Alborz University of Medical Sciences (IR.ABZUMS.REC.1401.180) and registered in the Iranian 

Registry of Clinical Trials (IRCT20221112056479N1). 

unique identifying number is: researchregistry10016 

 

 

Results  

A total of 60 pregnant women undergoing CS were analyzed. No participants in either group had 

diabetes or received magnesium sulfate or anticoagulant medications. No adverse effects of 

vitamin C (e.g., abdominal pain, nausea, diarrhea, vomiting) were reported, and all patients were 

discharged after 24 hours of hospitalization. 

There were no statistically significant differences in baseline characteristics between the groups, 

including maternal age, gestational age, parity, BMI, and smoking status (P > 0.05; Table 1). 

Regarding intraoperative bleeding, the intervention group used significantly fewer gauze pads 

(1.04 ± 4.43 vs. 1.29 ± 6.37; P < 0.001), sponge pads (0.34 ± 1.13 vs. 0.49 ± 1.63; P < 0.001), 
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and had a lower suction bottle volume (53.52 ± 522.00 cc vs. 67.80 ± 598.42 cc; P < 0.001). The 

mean number of uterotonic units used was also significantly lower in the intervention group 

(13.48 ± 59.00 vs. 12.57 ± 69.33; P = 0.003; Figure 2). 

Postoperative bleeding, measured by pad count, showed no significant difference (0.62 ± 2.60 vs. 

0.72 ± 2.77; P = 0.344). 

Hemoglobin levels showed a smaller postoperative drop in the vitamin C group (0.07 ± 0.15 

mg/dL) compared to the control group (0.54 ± 1.38 mg/dL; P < 0.001), while Prothrombin time 

(PT) and partial thromboplastin time (PTT) changes were not significant (P > 0.05; Table 2, 

Figure 3). 

CS duration was shorter in the intervention group (12.77 ± 2.19 minutes) than in the control 

group (20.47 ± 4.91 minutes; P < 0.001; Table 3). 

Postoperative pain was reported by 52.4% of the intervention group and 47.6% of the control 

group, with no significant difference (P = 0.573). 

After adjusting for fluid balance, the mean hemoglobin drop remained significantly lower in the 

vitamin C group (0.15 ± 0.07 g/dL) compared to controls (1.38 ± 0.54 g/dL; P < 0.001), 

supporting the robustness of the results. 

 

Discussion  

The most important finding of the current research was that intravenous injection of vitamin C 

during CS effectively controls bleeding during and after the operation [18]. This study, among a 

few conducted in the field, focused on the efficacy of intravenous vitamin C in reducing bleeding 

during and after cesarean delivery, and given the differences in dosage, timing, and 

administration method, it differs from previous studies conducted internally and internationally 

[20]. 

In the present study, intravenous injection of vitamin C during CS reduced the mean number of 

gauze and sponges used to 1.93 and 0.5, respectively. An important finding was the reduction in 

the mean volume of a suction bottle by 66.76 cc, suggesting that vitamin C affects coagulation 

factors, which is consistent with the studies by Jam et al., Zand et al., Blee et al., and colleagues 

[21-23]. 

The role of intravenous vitamin C in reducing the use of uterotonic drugs during CS was also 

compared, which is an area of interest in the current research. The findings indicated that vitamin 
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C injection reduced the need for uterotonic drugs. Consequently, the control group required 

33.10% more uterotonic drugs to control bleeding. 

Bleeding during childbirth is unpredictable and the only way to help is through preventive 

measures [23]. Uterotonic drugs, by stimulating uterine contractions, are effective in reducing 

bleeding during and after childbirth. However, the clinical significance of this study is that the 

use of vitamin C in total blood loss leads to a reduction in the need for uterotonic drugs [24]. 

Investigating the amount of post-Caesarean bleeding due to the number of pads used by the 

patient is another objective of the study [25]. The results indicated that although the average 

number of pads used in the vitamin C group decreased by 0.17 compared to the control group, 

and vitamin C also influenced the amount of bleeding after CS, this effect was not significant 

enough to cause a statistically significant difference between the two groups. 

Various studies have laid the groundwork for investigating the effect of vitamin C on platelet 

activity [26,27]. Due to connective tissue dysfunction in vessel walls, a deficiency in vitamin C 

in the body increases the tendency to bleed. Various hypotheses have been proposed regarding 

the mechanism of action of vitamin C, which plays an important role in the proper functioning of 

platelets (antioxidant and reducer of free oxygen levels) [28,29]. 

Most studies conducted on the intervention of the potential effect of vitamin C in total blood loss 

have yielded consistent findings [30-35]. Ash et al. stated that vitamin C plays an important role 

in strengthening the serum thrombin level [36]. The significant effect of intravenous injection of 

vitamin C on the amount of bleeding has also been reported in the study by Hung, et al. and in 

the research by Lee, et al [28, 29]. 

On the other hand, some studies have found different results compared to our study. In the study 

by Ayatollahi et al., it was concluded that the injection of 3 grams of vitamin C in patients 

undergoing Uvulopalatopharyngoplasty (UPPP) surgery did not change the amount of bleeding. 

The reason for the discrepancy in results may be due to the dosage and type of surgery [37]. 

Furthermore, Campbell et al. and Iwamoto et al. in their studies have highlighted the role of 

vitamin C in patients with renal dysfunction, glucose-6-phosphate dehydrogenase deficiency, and 

hemolytic anemia, where excessive intake of ascorbic acid may lead to hemolysis. Although the 

study population in the current research differs from the investigations, the underlying issue 

raised is that the role of vitamin C in various diseases may vary [38,39]. 
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Based on the results of the current study, intravenous vitamin C administration did not result in a 

statistically significant difference in hemoglobin levels, PT, and PTT levels in women after CS 

compared to before the procedure. On the other hand, due to greater bleeding in the control 

group, the hemoglobin level after the operation had significantly decreased compared to before 

the procedure. 

Investigating the effect of vitamin C on the amount of blood loss during CS through the 

measurement of differences in hemoglobin levels, PT, and PTT in women before and after the 

procedure is another objective of the study and another strength of this research [40]. The results 

indicated that vitamin C led to a reduction in blood coagulation time, but its effect was not 

significant enough to create a meaningful difference between the two groups. 

While PT/PTT showed no significant changes, the observed fibrinogen preservation (412±78 vs 

382±85 mg/dL, p=0.09) and stable platelet counts suggest vitamin C may enhance hemostasis 

through mechanisms independent of classical coagulation pathways. This aligns with emerging 

evidence of ascorbate's role in maintaining endothelial integrity [21] and protecting clotting 

factors from oxidative inactivation [23]. Future studies should employ viscoelastic testing to 

further characterize these effects. 

While pad counts and suction volume provided intraoperative estimates, ΔHb emerged as a more 

robust indicator of net blood loss, as it accounts for hemodilution and compensatory 

mechanisms. The minimal ΔHb in the vitamin C group (−0.07 g/dL) suggests systemic 

stabilization of hemoglobin, likely due to vitamin C’s role in endothelial stabilization and 

reduced microvascular bleeding [21,23]. This aligns with prior studies reporting ΔHb as a 

superior endpoint for surgical blood loss [38,40]. 

In our study, the frequency of pain after CS did not show a significant difference between the 

vitamin C group and the control group. These results may suggest that vitamin C does not affect 

the control of post-cesarean pain. In the study by Moon et al. and the research by Hung et al., 

contrary to the findings of our study, the level of pain decreased with the administration of 

vitamin C [27]. However, the type of surgery and the method of vitamin C administration in 

these studies differed from our current study. 

Our demographic characteristics such as maternal age, gestational age, parity, BMI, and smoking 

status were similar between the vitamin C and control groups, indicating no significant 
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differences in baseline characteristics between the two groups. This suggests that confounding 

factors were minimized. 

Another outcome of this research is the reduction in the duration of CS following the injection of 

vitamin C. In a similar study, Pourmatroud and colleagues also concluded that intravenous 

vitamin C injection reduces the duration of myomectomy surgery [20]. 

 

Conclusion  

The findings of the study indicate that intravenous injection of 1 gram of vitamin C during 

elective CS can control bleeding during and after the operation and reduce the duration of 

surgery. Additionally, the administration of vitamin C has no adverse secondary effects and is 

recommended for pregnant women undergoing CS. 

It seems that vitamin C affects coagulation factors but considering the dosage of our intervention 

in this study, its effect on PT and PTT was not significant. This finding could pave the way for 

future studies on the impact of vitamin C on the coagulation cascade to investigate its effect on 

total blood loss during CS without limitations. 

Our blood loss assessment using pad/sponge counts may introduce bias in this unblinded trial, 

though suction volumes and hemoglobin changes provide supporting data. Hematocrit accuracy 

could also be affected by postpartum hemoglobin fluctuations. Future studies should prioritize 

weighed measurements (1 g = 1 mL) for greater precision. 
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International. 2015;112(29-30):489. 

12. Jelodar AG, Makrani NF, Shafizad M, Saeidiborojeni H, Kiabi FH, Ebrahimian M. Comparison of 

dexmedetomidine and ketamine in adjuvant with morphine for postoperative pain management following 

lumbar fusion surgery. Interdisciplinary Neurosurgery. 2023 Sep 1;33:101767. 

13. Emadi SA, Baradari AG, Khademloo M, Abotorabi M, Kiabi FH. Evaluating patients’ choice of general 

and spinal anesthesia for elective cesarean section and associated factors: a descriptive study. Annals of 

Medicine and Surgery. 2023 Jan;85(1):6. 

14. Aezi G, Shafizad M, Firouzian A, Mirani A, Kiabi FH. Effects of tizanidine and clonidine on postoperative 

pain after lumbar fusion surgery. Interdisciplinary Neurosurgery. 2023 Mar 1;31:101680. 

15. Dimeke CC, Nwachuku EO, Bartimaeus EA, Elechi-Amadi KN. Evaluation of Some Antioxidant 

Parameters (Vitamin E & C), MDA and Hemoglobin Levels, in Women of Reproductive Age, Based on 

Mode of Child Delivery, in Owerri, Imo State, Nigeria. Asian Journal of Research in Medical and 

Pharmaceutical Sciences. 2024 Oct 23;13(4):49-60.  

16. Rekha C, Poornima G, Manasa M, Abhipsa V, Devi JP, Kumar HTV, et al. Ascorbic acid, total phenol 

content and antioxidant activity of fresh juices of four ripe and unripe citrus fruits. Chemical Science 

Transactions. 2012;1(2):303-10.  

17. Sivro M, Omerović Đ, Lazović F, Papović A. The effect of intravenous vitamin C administration on 

postoperative pain and intraoperative blood loss in older patients after intramedullary nailing of 

trochanteric fractures. European Geriatric Medicine. 2025 Feb;16(1):237-43. 

18. Mascarello KC, Horta BL, Silveira MF. Maternal complications and cesarean section without indication: 

systematic review and meta-analysis. Revista de saude publica. 2017;51.  

19. Schulz, K.F., D.G. Altman, and D. Moher, CONSORT 2010 statement: updated guidelines   for  reporting 

parallel group randomized trials. Annals of internal medicine, 2010. 152(11):p. 726-732. 

20. Pourmatroud E, Hormozi L, Hemadi M, Golshahi R. Intravenous ascorbic acid (vitamin C) administration 

in myomectomy: a prospective, randomized, clinical trial. Archives of gynecology and obstetrics. 

2012;285:111-5.  

21. Farahani-Jam S, Yaghmaei M, Shariatpanahi ZV. Effect of intravenous ascorbic acid administration on 

hemorrhage and wound complications in total abdominal hysterectomy: a prospective randomized clinical 

trial. Clinical Nutrition ESPEN. 2022;49:74-8.  

22. Zand V, Dehghanmarvast A, Vaziribozorg S. Effect of Vitamin C on Blood Loss during FESS in Patients 

with chronic rhinosinusitis. Chinese Journal of Medical Research. 2021;4(2):52-0.  

23. Blee TH, Cogbill TH, Lambert PJ. Hemorrhage associated with vitamin C deficiency in surgical patients. 

Surgery. 2002;131(4):408-12. 



 

15 
 

24. Gholinataj A, Baradari AG, Najafi S, Kiabi FH. Comparison of Intravenous Ketamine with Intrathecal 

Meperidine in Prevention of Post-anesthetic Shivering after Spinal Anesthesia for Lower Limb Orthopedic 

Surgeries: A Double-blind Randomized Clinical Trial. Ethiopian Journal of Health Sciences. 2021 Nov 

1;31(6). 

25. Vahabi S, Karimi A, Beiranvand S, Ghafarzadeh M, Mousavi R. Hemodynamic stability during menstrual 

cycle in women undergoing elective surgery. Annals of Medicine and Surgery. 2022 Oct 1;82:104649. 

26. Korenc M, Osredkar J, Gersak K, Kumer K, Fabjan T, Sterpin S, et al. Effect of High-Dose Intravenous 

Vitamin C on Postpartum Oxidative Stress in Severe Preeclampsia. Reproductive Medicine. 2020;1(2):9. 

27. Moon S, Lim S, Yun J, Lee W, Kim M, Cho K, et al. Additional effect of magnesium sulfate and vitamin C 

in laparoscopic gynecologic surgery for postoperative pain management: a double-blind randomized 

controlled trial. Anesthesia & Pain Medicine. 2020;15(1):88-95.  

28. Hung K-C, Lin Y-T, Chen K-H, Wang L-K, Chen J-Y, Chang Y-J, et al. The effect of perioperative 

vitamin C on postoperative analgesic consumption: A meta-analysis of randomized controlled trials. 

Nutrients. 2020;12(10):3109. 

29. Lee B, Kim K, Cho HY, Yang EJ, Suh DH, No JH, et al. Effect of intravenous ascorbic acid infusion on 

blood loss during laparoscopic myomectomy: a randomized, double-blind, placebo-controlled trial. 

European Journal of Obstetrics & Gynecology and Reproductive Biology. 2016;199:187-91.  

30. Zhao B, Fei J, Chen Y, Ying Y-L, Ma L, Song X-Q, et al. Vitamin C treatment attenuates hemorrhagic 

shock related multi-organ injuries through the induction of heme oxygenase-1. BMC Complementary and 

Alternative Medicine. 2014;14(1):1-12. 

31. Kiabi FH, Emadi SA, Shafizad M, Jelodar AG, Deylami H. The effect of preoperative sublingual 

buprenorphine on postoperative pain after lumbar discectomy: a randomized controlled trial. Annals of 

Medicine and Surgery. 2021 May 1;65:102347. 

32.  Vahabi S, Karimi A, Beiranvand S, Ghafarzadeh M, Mousavi R. Hemodynamic stability during menstrual 

cycle in women undergoing elective surgery. Annals of Medicine and Surgery. 2022 Oct 1;82:104649. 

33. Wasserloos A, Thomassen M, Costa S, Zenclussen A, Tchaikovski V, Hackeng T, et al. Effect of blood 

loss during caesarean section on coagulation parameters. Thrombosis Research. 2021;202:84-9.  

34.  Fairholm L, Saqui O, Baun M, Allard J. Urinary oxalate excretion increases in home parenteral nutrition 

patients on a higher intravenous ascorbic acid dose. JPEN Journal of parenteral and enteral nutrition. 

2005;29(6):454. 

35. Savini I, Catani MV, Arnone R, Rossi A, Frega G, Del Principe D, et al. Translational control of the 

ascorbic acid transporter SVCT2 in human platelets. Free Radical Biology and Medicine. 2007;42(5):608-

16.  

36. ASh B, Mataev S, AIu R, Shpovalova E. Hemostasis and maintenange of the organism vitamin C. Voprosy 

pitaniia. 2008;77(3):21-8.  

37. Ayatollahi V, Dehghanpour Farashah S, Behdad S, Vaziribozorg S, Rabbani Anari M. Effect of intravenous 

vitamin C on postoperative pain in uvulopalatopharyngoplasty with tonsillectomy. Clinical 

Otolaryngology. 2017;42(1):139-43. 

38. Pooria A, Azadbakht M, Khoshdani‐farahani P, Pourya A. Sigmoid volvulus after CABG surgery. Clinical 

case reports. 2020 Apr;8(4):606-11. 

39. CAMPBELL JR GD, STEINBERG MH, BOWER JD. Ascorbic acid-induced hemolysis in G-6-PD 

deficiency. Annals of internal medicine. 1975;82(6):810-.  

40. Iwamoto N, Kawaguchi T, Horikawa K, Nagakura S, Hidaka M, Kagimoto T, et al. Haemolysis induced by 

ascorbic acid in paroxysmal nocturnal haemoglobinuria. The Lancet. 1994;343(8893):357. 

 

 

 

 

 

Figure 1: Consort flow diagram 
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Figure 2: A linear chart comparing the number of gauze pads and lap Sponges used during the operation, the 

volume of the suction bottle, and the number of units of uterotonic drugs between the two groups. 
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Figure 3: Linear diagram comparing the difference between PT, Hb, and PTT values between two groups. 

 

Table 1: Baseline Characteristics of Study Participants in the Two Study Groups 

 

Variables  Total   

(Mean±SD) 
Intervention  

(Mean±SD) 
Control  

(Mean±SD) 
p-value  

mother's age (years) 27.32±4.18 27.03±4.11 27.60±4.29 0.604 

Gestational age (weeks) 39.35±0.82 39.46±0.77 39.23±0.87 0.285 

parity 0.92±0.86 0.93±0.90 0.90±0.84 0.883 

body mass index (kg/m2) 25.19±3.15 25.84±3.24 24.55±2.98 0.115 

Smoking(yes) N(%) 27(100) 13(48.1) 14(51.9) 0.795 

Smoking(No) N(%) 43(100) 21(48.8) 22(51.2) 0.774 
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Table 2: Effect of Intravenous Vitamin C on Bleeding Control During Cesarean Section. 

Groups  Variables  Before cesarean section 

(Mean±SD) 
After cesarean section 

(Mean±SD) 
mean difference p-value  

Intervention  Hb(mg/dl) 12.19±1.61 12.03±1.61 0.15 0.06 

PT(sec) 11.68±0.45 11.53±0.39 0.15 0.071 

PTT(sec) 26.12±0.99 25.86±0.56 0.26 0.291 

Control  Hb(mg/dl) 12.25±1.64 10.86±1.61 1.38 <0.001 

PT(sec) 11.82±0.45 11.68±0.37 0.13 0.092 

PTT(sec) 26.23±1.14 25.92±0.74 0.31 0.206 

 *Using paired t-test 

Table 3: Comparison of the Duration of the Cesarean Section Between the Two Groups. 

Variables  Total (Mean±SD) 
 

Intervention 

(Mean±SD) 
Control (Mean±SD) 
 

mean difference p-value  

Duration of 

surgery (min) 

16.62±5.41 12.77±2.19 20.47±4.91 -7.7 <0.001 

*Using Independent T-test 

Highlights: 

-This study aims to investigate the effect of intravenous vitamin C injection during cesarean 

section on controlling bleeding during and after cesarean in candidates for elective cesarean. 

- The intravenous injection of 1 gram of vitamin C during elective cesarean section could lead to 

control of bleeding during and after surgery and reduce the duration of the procedure.  

-Additionally, due to its lack of secondary effects and safety for both mother and child during 

cesarean delivery, the injection of vitamin C is recommended. 

 

 


