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Abstract

Introduction: In this study we assessed the effect of vitamin C on blood loss during endoscopic sinus surgery. Materials and methods: In this

double-blind clinical trial study 91 patients suffered from chronic rhinosinusitis with nasal polyposis undergoing endoscopic sinus surgery involved.

Patients in the case group (group A) received 3 g of vitamin C in 500 cc of normal saline intravenously over a half hour at the beginning of the

surgery. Patients in the control group (group B) received the same volume of normal saline under similar condition. Ultimately, intraoperative blood

loss, surgery duration, and the quality of surgical field were assessed. Results: The mean of blood loss was 211.47 cc in group A and it was 281.52

cc in group B, indicating a significant difference between two groups (p value= 0.03). The quality of surgical field, according to Boezaart scale, was

also significantly better in group A (p value= 0.016). However, no significant difference was observed between groups in terms of surgeon’s

satisfaction score. Conclusion: According to the results, we can conclude that preoperative administration of vitamin C could improve surgical field

and reduce blood loss during endoscopic sinus surgery.
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INTRODUCTION

Rhinosinusitis is defined as a group of diseases associated with

inflammation of the nasal mucosa and paranasal sinuses M. Itis
called chronic rhinosinusitis when the inflammation lasts for
more than 12 consecutive weeks 2. Chronic rhinosinusitis is a
relative indication for sinus surgery. Surgery is indicated for
patients when medical treatment fails to improve the disease
symptoms and endoscopic surgery is a common and selective
treatment in this condition Bl. Due to the vascular nature and
vascularity of the nasal and sinus mucosa, one of the most
common considerations during endoscopic sinus surgery is
bleeding . Bleeding increases the risk of damage to adjacent
vital organs, prolongs the surgery by diminishing the view of the
surgeon, decreases the surgery success rate, and even
sometimes stops surgery before achieving the desired outcome
BBl Several techniques such as diathermy bipolar, topical
vasoconstriction, local injection of epinephrine, and induced
hypotension have been proposed to enhance the surgical field
in endoscopic sinus surgery. Nevertheless, these techniques
can not permanently offer an ideal field for the surgeons and
bleeding during endoscopic sinus surgery continues to be a

challenge for surgeons and anesthesiologists [© 71, Vitamin C,
known as ascorbic acid, has a proven role in repair of tissue as
well as reduction of different pains. Due to connective tissue
disorder in the vessel wall, the tendency to bleeding increases
following vitamin C deficiency in the body. Also ascorbic acid
plays an important role in the proper functioning of the platelet
(antioxidant and free oxygen level reducer) [€l. In various studies,
besides mentioning the beneficial effects of vitamin C in
preventing and controlling bleeding, no side effects were
reported following high intake of vitamin C [® 10, However, in
some other studies the results showed that in patients with
kidney  functional impairment, glucose 6-phosphate
dehydrogenase deficiency and paroxysmal nocturnal
hemoglobinuria, excessive intake of ascorbic acid could develop
hemolysis 1121, This study investigated the effect of intravenous
administration of vitamin C on bleeding during endoscopic sinus

surgery.
METHODS AND MATERIALS

After approval by the local Ethics Committee and obtaining
written informed consent, in this double-blind clinical trial study
91 patients suffering from rhinosinusitis with nasal polyposis




(CRSwP) undergoing endoscopic sinus surgery were involved.
Patients with history of prior nasal and sinus surgery, high blood
pressure (systolic blood pressure> 14 and diastolic blood
pressure> 9), underlying diseases (antiphospholipid syndrome,
cancer, pregnancy, and coagulation disorders) and history of
taking medications which is associated with the risk of
thrombosis or bleeding, were excluded. The patients underwent
concurrent endoscopic sinus surgery and septoplasty were
excluded from the study too. Patients were randomly assigned
to two groups using a random number table. Patients in the case
group (group A=45) received 3 g of vitamin C in 500 cc normal
saline intravenously over a half hour at the beginning of the
surgery after induction of anesthesia (The anesthesia protocol
was the same for all the patients). Patients in the placebo group
(group B=46) received the same volume of normal saline. All the
patients underwent endoscopic sinus surgery by the same
surgeon and the same anesthesiologist. The surgeon was
blinded to which medication was used for each patient. Intra-
operative blood loss from the site of surgery was collected for
each patient in a separate suction canister. Finally, blood-loss
volume was calculated by subtracting the volume of irrigation
fluid from the total volume collected in the suction container. We
did not use nasal packing or local infiltration for any of the
patients. The duration of the operation was recorded for each
patient. The quality of the surgical field was determined
according to Boezaart Scale (ranged from 0 to 5) (Table.1) 3,
The surgeon's satisfaction with bleeding control and the surgical
field was also recorded based on 5-point Likert Scale (very bad,
bad, moderate, good, and excellent). In addition, the degree of
sinus involvement was assessed based on Lund-Mackay Score.
Also, patients were evaluated for any side effects (diarrhea,
dizziness, faintness, flushing or redness of skin, headache,
increase in urination, stomach cramps). Data were analyzed
using SPSS (version 20) and P. value <0.05 was considered
significant.

and 281.52 cc in group B, indicating a significant difference
between two groups (p value = 0.03). The mean of surgical
duration was 122.29 minutes in group A and 120.65 minutes in
group B, which did not lead to statistically significant difference
between two groups (p = 0.85). Considering the quality of
surgical field, according to Boezaart scale, quality of surgical
field was significantly better in group A (p value= 0.016) (Table.
2). In both groups, in most cases, the surgeon’s satisfaction was
good but the difference between two groups was not significant
in this regard (p= 0.27) (Table. 3). The mean score of sinus
involvement, based on Lund-Mackay Score, was 19.04 in group
A and 16.37 in group B, which revealed a significant difference
(p =0.02). In other words, the degree of sinus involvement in the
vitamin C group (group A) was significantly higher than that in
the control group (group B). No side effects (Vitamin C side-
effects) (diarrhea, dizziness, faintness, flushing or redness of
skin, headache, increase in urination, stomach cramps) and
post-surgery bleeding was reported.

Table 2: Quality of surgical field between two groups.

P- total |Quality of surgical field group

value 5 7 3 > 1

0.016 |45 0 12 20 11 2 number |Vit c
100% (0% 26.7% (44.4% |24.4% |4.4% |percent
46 10 6 18 10 2 number |placebo

100% [21.7% |13% |39.1% [21.7% |4.3% |percent

91 10 18 38 21 4
100% (11% |19.8% |41.8% (23.1% |4.4% |percent

number [total

Table.3: surgeon’s satisfaction between two groups.

P- total |surgeon’s satisfaction rou
Table 1: Boezaart Scale value urg : : group
Excellent |Good |Moderate |Bad
Grade Assessment 0.27 {45 6 25 14 0 number |Vit c
0, 0, 0, 0, 0,
0 No bleeding (cadaveric conditions) 100% 13.3%  155.6% |31.1% 0% |percent
Slight bleeding—no suctioning required 46 |10 19 15 2 |number |placebo

Slight bleeding—occasional suctioning required
Slight bleeding—frequent suctioning required.
Bleeding threatens surgical field a few
seconds after suction is removed
4  Moderate bleeding—frequent suctioning
required and bleeding threatens surgical field
directly after suction is removed
5 Severe bleeding—constant suctioning required;
bleeding appears faster than can be removed
by suction; surgical field severely threatened
and surgery usually not possible

LN =

RESULTS

In this double-blind clinical trial study 91 patients suffering from
rhinosinusitis with nasal polyposis (CRSwP) undergoing
endoscopic sinus surgery were involved. The mean age of
patients in group A was 43.13 £ 11.17 years and in the placebo
group was 40.33+ 13.38 years. There were 19 males (42.2%)
and 26 females (57.8%) in group A, and there were 23 males
(50%) and 23 females (50%) in group B. There were no
significant differences between two groups regarding age and
sex (p>0.05). The mean of blood loss was 211.47 cc in group A

100% |21.7% 41.3% (32.6% 4.3% |percent
91 16 44 29 2
100% [17.6% 48.4% (31.9% 2.2% |percent

number |total

DISCUSSION

Surgery is indicated in patients suffering from chronic
rhinosinusitis with polyposis when medical treatments fail to
improve disease symptoms and endoscopic surgery is a
common and selective method in this situation Bl. Due to
vascular nature and high viscosity of nasal and sinuses mucosa,
one of the most common considerations during endoscopic
sinus surgery is bleeding . The present double blind
randomized clinical trial study aimed to investigate the effect of
vitamin C on blood loss during endoscopic sinus surgery. The
findings of this study showed that intravenous administration of
3 g of vitamin C preoperatively significantly reduced the amount
of blood loss in case group (n=45) compared to control group.
Based on our findings, the quality of surgical field was also
significantly better in case group according to Boezaart scale.
To best of our knowledge, no study has investigated the effect
of vitamin C on blood loss during endoscopic sinus surgery yet.
Byshevskii ASH et al., in a systematic review study showed that
ascorbic acid played an important role in enhancing the
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homeostasis system . Blee et al., found that vitamin C
deficiency in patients undergoing surgery, even with normal
coagulation parameters, could lead to postoperative bleeding,
chronic blood loss, or need for blood transfusion. They also
revealed that administration of 250 to 1000 mg of oral vitamin C
could prevent long-term admissions and subsequent bleeding.
Furthermore, they reported that vitamin C deficiency could be
one of the non-specific causes of bleeding in patients
undergoing surgery 5. In a study conducted by Pourmatroud et
al. in 2012 on 102 patients (case group=52) undergoing
myomectomy, a significant decrease in bleeding (p.
value=0.001), duration of surgery, and length of hospital stay
was reported in patients receiving vitamin C (2 g) ['9, so findings
were in line with ours ( case group=45). Ayatollahi et al., (2016)
investigated the effect of intravenous vitamin C on postoperative
pain in patients undergoing uvulopalatopharyngoplasty with
tonsillectomy. In their study, case group (n=20) received the
infusion of 3g vitamin C in 500 mL of Ringer and placebo group
received 6 mL normal saline in 500 mL of Ringer. According to
their results there was no significant differences in bleeding
between two groups (P-value= 0.49) so their findings were in
contrast with ours 71, Kim et al., (2016) investigated the effect
of intravenous administration of ascorbic acid on bleeding during
laparoscopic myomectomy. In their study, 30 minutes before
anesthesia, 2 g of ascorbic acid was prescribed for the case
group (n=24) and the same volume of placebo was
administrated to the control group. The average volume of
bleeding was not significantly different between two groups 18],
so their findings were in contrast with ours. This difference
between findings of our study compare with Ayatollahi and Kim
studies is probably due to small sample size in their studies.

CONCLUSION

According to our results, since administration of vitamin C (3 g)
at the beginning of surgery significantly reduced the amount of
bleeding in case group compared to control group and also since
the quality of surgical field, based on Boezaart scale, was
significantly better in vitamin C group, we can conclude that
preoperative administration of vitamin C is suggested to improve
surgical field and reduce blood loss during endoscopic sinus
surgery. However, future studies are suggested using larger
sample size, comparing vitamin C administration with other
interventions, and assessing different doses of vitamin C.
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