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Abstract: In clinical practice, after dental extraction, the main objective is the healing of the post-

extraction wound, without complications and in the shortest time possible. According to specialized 

studies, the defense and regeneration mechanisms of the body are in direct correlation with the 

plasmatic level of some vitamins, mainly vitamin C, which is directly involved in the repair of damaged 

tissues. The purpose of the present study was to evaluate the healing of the post-extraction wound in 

the conditions of oral administration of vitamin C, according to a predetermined administration 

protocol, as compared to the healing process under conventional conditions. Five volunteers were 

included in the study, who presented two teeth with indication of extraction, one of the extractions 

being performed under the conditions of administration of vitamin C. The evolution of the healing of 

the post-extraction wounds was assessed comparatively. The examination was done with the help of 

photographic examination by directly measuring the vestibulo-oral dimensions of the wounds using the 

digital micrometer and by recording the blood microcirculation at the level of the alveolar wound 

using the laser Doppler flowmetry. The level of vitamin C in the tissues was also determined, using the 

lingual test for vitamin C, a simple and non-invasive method that uses the reagent 2.6 dichlorophenol-

indophenol. The results of the preliminary study show that the evolution and healing of the post-

extraction wound is accelerated under the conditions of vitamin C administration, with regard to the 

administration protocol used in the study and compared to the healing situation under classical 

conditions. It can be stated that the human body consumes higher amounts of ascorbic acid in the case 

of dental extractions therefore the administration of vitamin C is a necessity if a faster healing of their 

post-extraction wounds is desired. 
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1.Introduction 
Vitamin C – acid ascorbic is a water-soluble organic substance, an essential micronutrient that 

serves as a co-factor in many enzymatic and chemical reactions. The name of vitamin C-ascorbic acid 

is derived from the Latin, meaning “without scurvy.” Because humans do not produce vitamin C, it has 

to be supplied from other sources such as fruit, vegetables and plant foods. In 1907, Axel Horst and 

Alfred Fröhlich suspected its existence on the basis of their research on guinea pigs. However the 

discoverer of vitamin C and rutin (sometimes called vitamin P) was Albert Szent-Györgyi, who tried to 

isolate and purify the new substance with the reductive properties from citrus fruits, vegetables, and 

the adrenal glands. He was not sure of its properties and described it as a hydrocarbon with chemical 

formula C6H8O6. In 1926 Szent-Györgyi published his results and proposed a humorous name 
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 “Ignose” from the words “I don't know” and the letters “ose” which characterizes sugars. On the 

editor's refusal who also rejected his next suggestion, “Godnose”, Szent-Györgyi agreed to the 

proposition of naming the newly isolated substance “hexuronic acid”. Szent-Györgyi and Svirbely 

published a work together on this subject in April 1932. Szent-Györgyi suspected the new substance to 

be vitamin C and along with another scientist, Norman Haworth, invented a new name for vitamin C, 

“ascorbic acid” [1]. 

Vitamin C is easily oxidized, participating in the redox systems of the body. It is essential for the 

synthesis of collagen, elastin, and cellular substance in the epithelium and also prevents the formation 

of excess free radicals. The impairment of collagen synthesis causes loss of skin firmness, the 

appearance of wrinkles, and capillary brittle-ness. Vitamin C determines healing of traumatic lesions 

and burns. It participates in the synthesis of tyrosine and phenylalanine and may affect pigment 

changes. Wound healing is one of the main challenges in dentistry because it can be a painful time-

consuming process and on the other hand, the quality of the healing dictates the evolution over time of 

the dento-periodontal and prosthetic restorations and implicitly, the quality of the patient's life. 

However, at present, the sphere of research regarding medication, dental materials, their physical, 

chemical and mechanical properties [2- 4], their effects on dento-periodontal tissues, as well as the 

methods of evaluation [5, 6], has greatly expanded. Wounds can be classified as acute or chronic. An 

acute wound occurs after either trauma or surgery and moves through the stages of the healing process. 

Wounds that have slow or non-healing tendency and do not follow the usual healing process are 

described as chronic wounds [7, 8]. Wound healing involves a series of complex stages that are 

influenced by the type and severity of the wound [7, 9]. The stages of wound healing are: haemostasis, 

inflammation, reepithelialisation, neo-vascularisation, collagen deposition and matrix remodeling with 

scar formation. In this regard a high microbial load can severely diminish acute or chronic wound 

healing, which is especially challenging in the oral cavity [8, 10]. When we discuss about oral wounds 

the most common is after tooth extraction. Intraoral wound healing occurs in an environment that 

sustains constant physical trauma and is rich in bacteria [11]. After a tooth is extracted, the dental 

alveoli (tooth sockets) are closed via blood clotting and re-epithelialization starts 24 h post-extraction 

[12]. It is important to mention that incisional wounds elicit a different response than excisional 

wounds, the second one healing at a slower rate, the case of tooth extraction [13]. According to the 

specialized literature, the defense and regeneration mechanisms of the body are in direct correlation 

with the plasmatic level of some vitamins, which compete in the repair process of damaged tissues [14, 

15]. Vitamin C is directly involved in the process of post-extraction healing by collagen synthesis [16, 

17] and implicitly by the creation of neoformation networks in the blood clot through which 

circulation is enhanced [18, 19]. Because the human body cannot synthesize vitamin C, the main 

source is from the consumption of fruits and vegetables. Vitamin C is considered to be well absorbed 

up to 500 mg/day, although it seems that more than 500 mg/day is needed for uncomplicated surgical 

patients and higher doses for severely stressed patients [17]. Considering these facts, the healing 

process after tooth extraction is an issue that needs to be assessed in order to develop new protocols 

that can accelerate and guide the post-extraction healing. Evaluating the development under vitamin C 

administration is important because it sustains the fact that it can improve and shorten the healing 

period. The aim of the study was to evaluate the healing of the post-extraction wound under the 

conditions of oral administration of vitamin C, according to a predetermined schedule, compared to 

healing process under classical conditions. 

 

2.Materials and methods 
Patient selection 

The study included five adult volunteers, selected from the Oral Rehabilitation and Emergency in 

Dental Medicine Discipline, and the study was approved by the Local Ethics Commission. The 

subjects were in good general health, were non-smokers and presented at least 2 lateral teeth that were 

not recoverable from restorative point of view (following clinical and radiological examination), with 
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indication of extraction. The teeth included in the study had no periapical complications, in acute 

phase. After informing the patients about the purpose of the study and the work protocol, the subjects 

gave their written consent to participate. 

 

Working protocol 

After consultation and signing the consent, patients were given oral hygiene instructions and the 

same toothpaste and mouthwash. For monitoring the nutrition, patients were given a table, showing the 

amounts of vitamin C contained in different foods, so they can consume the same categories of foods 

containing vitamin C, in equal quantities, therefore, not to bring a different intake of vitamin C through 

nutrition during the study. This table is according to the one that appears on the website of the Ministry 

of Health, in the Guide for healthy eating, of the Nutrition Society of Romania. In the same session, 

impressions were taken of both areas selected for the experiment (the area of the teeth that were to be 

extracted), in order to make a LDF probe holder for immobilizing the laser Doppler probe. A 

condensation silicone Optosil Comfort Putty (heavy body) and Xantopren (light body) from Heraeus 

Kulzer was used. The sandwich type impression technique was performed, that covers two teeth 

adjacent to the tooth selected for extraction. After the probe holder decontamination, tunnels were 

created with a 1.5 mm drill on its vestibular side, in order to immobilize the laser Doppler probe. The 

tunnels were made perpendicular to the surface corresponding to the post extraction alveolus. The laser 

Doppler device calibration was performed according to the manufacturer's instructions, prior to every 

blood flow measurements. The determinations were made at 3, 7 and 10 days after extraction, for each 

subject included in the study.  

In the second session, the first extraction was performed, according to the classic dental extraction 

protocol. Fifteen days after the first extraction, the patients came for the second extraction, which was 

performed according to the modified protocol, with oral administration of vitamin C. The protocol for 

vitamin C administration was as follows: on the day of the extraction, patients were asked to orally 

take one vitamin C tablet (500 mg) 2 h before extraction, another tablet three hours after the 

intervention, and the third tablet in the evening. Oral administration of vitamin C was performed 

during seven days (on the day of extraction and six days after extraction), as follows: 500mg x 3 

times/day. Therefore, 10 experimental sites were obtained where the healing process was monitored as 

follows: 5 post-extraction dental alveoli (after the first extraction), where healing process was 

happening without any intervention, the control group and 5 post-extraction dental alveoli that were 

healing in conditions of oral administration of vitamin C (500 mg tablets), the experimental group.  

After performing the extractions no sutures were done, and in the dental alveoli there were no 

antibacterial or hemostatic materials applied, for example iodoform or sponges with vitamin K. 

Patients, also received post-extraction recommendations for pain reduction and blood clot protection in 

order to have a healing without complications. The methods used to evaluate the post-extraction 

wound healing process were the following: 

- direct measurement of the vestibulo-oral dimensions of the post-extraction wound dehiscence 

using the 0.01mm sensitive digital micrometer. Consequently, the evolution of changes in the 

vestibulo-oral dimensions of the post-extraction dental alveoli was followed clinically. The 

measurement consisted in determining the length of the tangent taken to the oral and vestibular 

margins through the center of the wound; the center of the wound being represented by the intersection 

of the diagonals traced from the oral face to the vestibular one, of the teeth adjacent to the extracted 

one. The evolution of post-extraction healing was subsequently recorded and analyzed. Measurement 

of wound dehiscence was performed 3, 7 and 10 days after each tooth extraction (Figure 1 and Figure 

2). 
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Figure 1. Post-extraction 

wound healing 

at 7 days with vitamin C 

administration 
 

Figure 2. Dimension of 

the wound 7days 

after extraction with 

vitamin C administration 
 

 

 
 

                         
 

Determination of the microcirculation dynamics at the level of the post-extraction alveolar wound 

used laser Doppler flowmetry. The laser Doppler device used was a MoorLab, moor VMS-LDF2, for 

which special optical fiber samples were purchased (MP3 1.5mm diameter, 10mm optical fiber length, 

0.5mm fiber separation), that are accredited by the manufacturer for dental use. The vestibular gingival 

margin of the alveolar wound has been tested for assessing the evolution of the gingival blood flow by 

using an adequate work technique [20, 21, 22, 23]. Laser Doppler probe was positioned on the middle 

of the vestibular margin of the post-extraction wound and the gingival blood flow (GBF) values were 

recorded for 1 minute. The amplitude (PU - perfusion units) and the presence of the pulsatile character 

of the laser Doppler path, recorded at the moments established according to the study design were of 

interest. These parameters highlight the presence and intensity of microcirculation in the gingival 

mucosa, in the healing process (Figure 3). 

 

 
Figure 3. Laser Doppler signal 7 days after the extraction with vitamin C administration 

 

The lingual vitamin C test (LAAT), a qualitative test, which uses the chromatographic technique 

and consisted of applying the 2.6 dichlorophenol-indophenol test solution on the dorsal side of the 

tongue.  
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For the determination of the vitamin C present in the tissues, the lingual test for the determination 

of the vitamin C was performed, with the test solution 2.6 dichlorophenol-indophenol (0.025g powder 

2.6 dichlorophenol-indophenol x 100mL distilled water). Vitamin C (ascorbic acid) is a powerful 

antioxidant having the ability to reduce the reagent 2.6 dichlorophenol-indophenol. The test solution 

was obtained by dissolving 0.025 g of 2.6 dichlorophenol-indophenol powder with 100 mL of distilled 

water. The solution was prepared the day before extraction and kept cold and in a dark place. For this 

determination, the tongue was dried with a sterile compress, after that the taste buds, from the anterior 

third, on the dorsal side of the tongue were stimulated by light massage with a compress. A drop of test 

solution was applied on the tongue using a pipette and the blue to pink color shift timing was measured 

(Figure 4), this represents the reaction time between 2.6 dichlorophenol-indophenol and vitamin C 

from the tested organism. The higher the amount of vitamin C in the body, the shorter the reaction time 

and the blue color will disappear faster. 

 

 
Figure 4. Lingual test for vitamin C 

 

The test was performed at 3, 7 and 10 days after extraction and the results were interpreted as 

follows:  

 < 20 s - there is sufficient vitamin C at tissue level; 

 > 20 s - there is not enough vitamin C at tissue level. 

 

3. Results and discussions 
Table 1 show the dimensions of the post-extraction wounds, which were obtained after the direct 

measurement by using a 0.01 mm sensitive digital micrometer, as well as the healing percentage of the 

wound. 

 

Table 1. The dimensions of the post-extraction wounds and the healing process 

Case 
Wound size (mm) 

Healing % 
after 3 days after 7 days after 10 days 

1 
Classic 2.5 8.96 8.62 8.50 5.4 

Vitamin C 2.4 14.36 13.25 10.61 26.48 

2 
Classic 3.4 6.09 5.67 4.68 23.16 

Vitamin C 3.5 5.80 3.08 2.74 52.76 

3 
Classic 4.7 18.81 10.71 8.58 54.39 

Vitamin C 3.6 7.07 2.39 2.12 70.12 

4 
Classic 4.5 4.41 3.79 1.84 58.18 

Vitamin C 3.5 4.96 3,71 0 100 

5 
Classic 4.7 15.21 9.23 6.76 55.55 

Vitamin C 3.6 12.17 6.04 3.98 70.59 
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Figure 5 shows a diagram of post-extraction wound healing process with and without vitamin C 

administration. 

 

 
Figure 5. Diagram of post-extraction wound healing 

with and without vitamin C 

 

The values obtained from signal acquisition of GBF for the three moments of time (at 3 days, at 7 

days and at 10 days after extraction) in both experimental conditions (with and without vitamin C) are 

shown in Table 2. 

 

Table 2. Laser Doppler recorded gingival blood flow (GBF) mean  

values (PU) at 3 days, 7 days and 10 days after extraction 

Case 

GBF mean values (PU) 

after 3 days after 7 days after 10 days 

1 
Classic 2.5 110.5 141.6 395.8 

Vitamin C 2.4 393.4 403.2 467.8 

2 
Classic 3.4 303.3 368,8 438 

Vitamin C 3.5 193.7 493.8 244.2 

3 
Classic 4.7 416.8 526.4 130.3 

Vitamin C 3.6 114.2 214.1 78.2 

4 
Classic 4.5 245 271.2 322.8 

Vitamin C 3.5 222.1 366.7 369.8 

5 
Classic 4.6 305.9 353.22 411.3 

Vitamin C  3.6 229.7 372.3 422.9 

 

 

Figure 6 is the graphical representation of the GBF (mean values) recorded with laser Doppler 

flowmetry, according with the study design conditions and testing moments. 
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Figure 6. Diagram of laser Doppler recorded values 

 

Table 3 shows the reaction time between 2.6 dichlorophenol-indophenol and vitamin C, in the two 

experimental conditions, the higher the vitamin C concentration in the body, the shorter the reaction 

time. 

 

Table 3. Reaction time (seconds) between  

2.6 dichlorophenol-indophenol and vitamin C 

Case 

Reaction time between 2.6 dichlorophenol-

indophenol and vit. C (seconds) 

After 3 days la 7 zile la 10 zile 

1 
Classic 2.5 62 55 46 

Vitamin C 2.4 51 30 21 

2 
Classic 3.4 129 20.1 15.7 

Vitamin C 3.5 29.9 17.9 11.9. 

3 
Classic 4.7 31.4 29.7 37.4 

Vitamin C 3.6 16.0 14.3 11.7 

4 
Classic 4.5 53.5 34.0 23.8 

Vitamin C 3.5 48.3 32.7 17.0 

5 
Classic 4.6 44 32 23 

Vitamin C 3.6 31 19 14 

 

Figure 7 shows the diagram of the results obtained after performing the lingual test to vitamin C, in 

the three evaluation moments. 

Use of high dose of vitamin C has been estimated to be beneficial for many conditions, being 

recommended by many authors [24 - 29]. For example the Evidenced Based Guidelines for Type 1 

complex regional pain syndrome (CRPS) for wrist fracture suggested an intervention which consists of 

daily 500 mg dose of vitamin C for 50 days [30]. Based on the assumption that vitamin C plays an 

essential role in the healing of any wound, whether surgical or accidental, the present study aimed to 

evaluate whether ascorbic acid enhances post-extraction wound healing. The evaluation of post-

extraction wound healing was performed according to the predetermined working protocol, recording 

values of the dimensions of the post-extraction wound, gingival blood flow (GBF) microdynamics 

values [22, 23] and values of the lingual test for vitamin C, as well as clinical results. 
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Figure 7. Diagram of the lingual test for vitamin C 

 

Following the comparisons of the intraoral photos obtained after the photographic examination, 

there is a healing of all post-extraction wounds, but it can be stated that in the case of the patients 

being administered vitamin C, the healing was accelerated, a result visible from the third day after 

extraction. 

The white fibrin clot, present above the post-extraction wound, is more visible on the third day in 

both cases. On the seventh day, the white clot disappears from the wounds where vitamin C was 

administered and on those where the classical protocol of dental extraction was respected, it still 

persists. On the tenth day, the white fibrin clot disappears from all post-extraction wounds, in both 

cases. 

The results obtained show that in the case of all post-extraction wounds (with vitamin C and the 

classic ones) there is a healing, but in different percentages, the higher healing percentage being in 

favor of the group where vitamin C was administered. 

According to the results from the Table 1, in the first case there is a healing percentage difference 

of 21.08% in favour of extraction with vitamin C administration; in the second case, 29.6%; in the 

third, 15.73%; in the fourth, 41.82%, and in the fifth, 15.04%. The average percentage of classical 

healing was 39.64, and the one with vitamin C administration was 63.99, the average percentage 

difference between post-extraction healing with vitamin C and the classic one being 24.65 percent. The 

maximum value of wound healing, in percentages, in the case of classical healing, was 58.18%, and 

the minimum 5.4%.  

In the case of healing under oral administration of vitamin C, the maximum percentage of healing 

was 100% and the minimum value was 26.48%. In all five cases, there is a decrease in the size of the 

post-extraction wounds, both in the case of the administration of vitamin C and in the classical one. 

However, it can also be observed that in the case of oral vitamin C administration, the decrease is 

faster, which suggests a faster healing. 

The results obtained from the direct measurement of the dehiscence of the post-extraction wounds, 

with the help of the digital micrometer, show a greater healing percentage in the case of oral 

administration of vitamin C compared to the classic dental extraction. These observations show that 

there is a direct correlation between oral vitamin C administration and the post-extraction healing 

process.  

Laser Doppler recorded signals did not show the pulsatile character 3 days after extraction, in both 

experimental conditions. However, the pulsatile signals registered on the seventh day in the situation in 

which the vitamin C was administrated and on the tenth day in the wounds that healed according to the 

classical protocol. If we consider the amplitude of the signal it can be observed that in the case of 
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healing according to the classical protocol, the mean value of the perfusion units follows a slowly 

rising curve along the three determinations (day 3- 276.3; day 7- 332.244; day 10- 339.64). In contrast 

to the control group, in the experimental situation i.e. when the vitamin C was administered, a lower 

mean value of the perfusion units was observed on the third day (230.62 PU), then, on the seventh day 

the highest values were recorded (370.02 PU) which coincides with the date when the pulsatile 

character of the signal was recorded.  

This fact suggests an accelerated wound healing process when the vitamin C was administrated, by 

the appearance of microcirculation with a pulsatile character at this level.  

According with the results of our study it can be pointed out that ten days are not enough for 

examining the evolution of the total healing process of the soft tissues injured after the dental 

extractions. In the case of vitamin C administration, following laser Doppler recordings, we can ask 

the question whether the time allocated to the study was insufficient or the doses of vitamin C 

administered were insufficient? 

Regarding the time of disappearance of the blue colour of 2.6 dichlorophenol-indophenol solution, 

from the lingual test for vitamin C, the results were presented in table number 3. From the results 

obtained from the lingual testing of vitamin C, it can be observed that in both cases (classic and with 

vitamin C administration), on the third day after the extraction the colour disappearance time increases 

significantly compared to the reference value of 20 s, which shows that the body consumes higher 

amounts of vitamin C in the case of wounds. 

At seven days and ten days post-extraction, there is a decrease in the time of colour disappearance 

in both cases, so the vitamin C requirement of the body is in direct correlation with the size of the post-

extraction wound. 

In the case of classical treatment, at 3 days post-extraction, all the five patients exceeded the limit 

of 20 s (the first with 42 s; the second with 109 s; the third with 11.4; the fourth with 33.5 s; the fifth 

with 24 s). At 7 days post-extraction, at four of the five patients the limit of 20 s was exceeded (the 

first with 35 s; the third with 9.7; the fourth with 14 seconds; the fifth with 12 s). The second patient 

exceeded the 20 s limit insignificantly, by 0.1 s. At 10 days after the extraction performed according to 

the classical protocol, four of the five patients exceeded the 20s limit of disappearance of colour, two 

of the four with very low values (the first with 26 s; the third with 7.4; the fourth with 3.8 s; the fifth 

with 3 s). 

In the case of extraction with oral administration of vitamin C, at 3 days post-extraction, only four 

of the five patients exceeded the limit of 20 s to disappearance of the 2.6 dichlorophenol-indophenol 

solution coloration (the first with 31 seconds; the second with 9,9; the fourth with 28.3 s; the fifth with 

11 s). At 7 days after extraction, only two patients exceeded the limit (the first one by 10 s and the 

fourth by 12.7), and at 10 days after extraction only the first patient exceeded insignificantly (1 

second) the limit of 20 s. 

The maximum value of the disappearance time of the colour of the reagent was on the third day 

after the dental extraction, performed after the classical protocol (129 s). In the case of dental 

extractions performed under vitamin C administration, the maximum value was 51 s, also on the third 

post-extraction day, which highlights that the vitamin C requirement in the oral tissues increases in the 

first days after extraction. Although the values of the colour disappearance decrease in the case of the 

administration of vitamin C, for all the patients, the used dosage of vitamin C orally administered was 

not sufficient, fact exposed by the lingual test for vitamin C. 

At the same time, we can observe that the body uses higher amounts of ascorbic acid after the 

dental extractions, which are necessary in the healing process. These results are consistent with those 

obtained in other specialized studies [16 – 19, 24 - 32].  

 

5. Conclusions  
The results of this preliminary study show that vitamin C contributes to the healing of the post-

extractional wound and also to the resumption of a normal microcirculation in the traumatized tissues. 
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The data obtained from the comparative assessments showed a positive evolution of the post-

extractional wounds, in accordance with the oral administration of vitamin C. 

It can also be concluded that the human body consumes higher amounts of ascorbic acid in the case 

of dental extractions, so we can say that the administration of vitamin C is a necessity if a faster 

healing of post-extraction wounds is desired. Moreover, we can say that the vitamin C requirement at 

tissue level is directly proportional to the wound size and the healing time required. 

Given that the study was conducted on a small sample of patients, it is necessary to evaluate further 

on larger samples. If the results will be confirmed in studies with larger samples, it is necessary to 

determine an adequate protocol for administration of vitamin C for a more efficient and accelerated 

post-extractional wound healing process. 
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