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Abstract 

When treating traumatic sports injuries, glucopuncture (GP) is a new treatment modality with an interesting benefits 
risk ratio. GP is defined as the clinical application of multiple glucose 5% injections into soft tissues to modulate pain 
and to support tissue repair. Unfortunately, no large randomized clinical trials have confirmed its effectiveness so far. 
This article describes a clinical case of traumatic periostitis treated with GP. It invites the medical community for further 
basic-science and clinical studies to clarify the potential benefits of local glucose 5% injections for traumatic periostitis 
in professional athletes.  
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1. Introduction

Traumatic periostitis (TP) is a contusion of soft tissues which arises as a result of blunt trauma. The most frequently 
affected areas are bones that do not have a muscular cover and are close to the skin such as the crest of the tibia, the 
skull bones, and the lower third of the forearm. Traumatic periostitis of the tibial crest because of a direct hit on the 
tibial shaft is rather common in hockey, football, karate, ice-hockey, or kick boxing. In this article, a professional kick 
boxer came for medical advice 8 days after the traumatic event to her left leg. Her pain disappeared completely after 
three Glucopuncture sessions. She did not take pain killers or non-steroidal anti-inflammatory drugs (NSAIDs). 

2. Symptoms of Traumatic Periostitis

Bone bruising of the tibia is caused by a direct blow to the shin with a hard object such as a boot, stick or ball. The impact 
causes the periosteum to be damaged [1]. The periosteum contains nerve fibers and blood vessels, which can evoke pain 
and bleeding respectively. Damage to the nerve fibers in the periosteum causes immediate pain. Damage to the blood 
vessels in the periosteum can cause a collection of blood. When this blood clots, it forms a hematoma which may take 
days to weeks to disappear. In some cases, however, only the dermal nociceptors are injured and pain is the major 
complaint.  

3. Differential Diagnosis

When dealing with a high impact trauma on the shin, such as a race car accident or bike accident, one should exclude 
tibial fracture by imaging techniques such as X-Rays, ultrasound or MRI. Traumatic periostitis should be differentiated 
from non-traumatic medial tibial stress syndrome [2], which evolves slowly over weeks or months and is not related to 
trauma. 
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4. Clinical Evolution 

Bone bruising of the tibia causes immediate sharp pain and swelling. Extreme pain is felt at the time of injury as the 
nerve fibers within the periosteum and dermis are irritated. This acute pain generally settles within less than fifteen 
minutes. The pain may return, however, as bleeding occurs under the periosteum. A painful lump may be seen on the 
front of the shin. In some cases, the pain becomes chronic. Secondary symptoms may include reduced range of 
movement of the leg, gait problems and balance problems. Those secondary complaints may impede the athlete to 
engage in competition. However, some athletes suffer from bothersome pain without major swelling.  

5. Treatment of Traumatic Periostitis in Professional Athletes 

Traumatic injuries are very common among young athletes [3, 4]. Most treatment protocols for traumatic sports injuries 
include rest, ice, elevation, physiotherapy, pain killers and NSAIDs [5]. This protocol is also applied for TP. The goal of 
these measures is to manage pain and swelling on the one hand and to support tissue remodeling on the other hand, 
with a minimum amount of side effects. When dealing with professional athletes, it is also important to use medication 
which is not on the World Anti-Doping Agency (WADA) list [6]. Most physicians today avoid steroid injections when 
dealing with tibial pain, even in recalcitrant cases [7, 8].  

6. Regional Glucose 5% Injections 

In the search for efficient yet safe treatment modalities, local subcutaneous glucose 5% (or dextrose 5%) injections are 
used for mild sport injuries [9]. The application of glucose 5% injections was first introduced in South Korea by Dr Kim 
MY in 1997 for treatment of myofascial trigger points [10]. Glucose 5% injections are used for tennis elbow [11], carpal 
tunnel syndrome [12], rotator cuff [13, 14], epidural injection [15], Achilles tendinopathy [16], ulnar neuropathy [17], 
mild neuropathic pain [18], Dupuytren’s Grade 1, anterior knee pain [19], and nerve hydrodissection [20]. In a 2021 
study, the short term effects of perineural glucose 5% injections were similar to steroids, and their long-term effects 
were even better than steroid injections [21]. It seems that glucose 5% injections might replace steroid injections in the 
near future, especially in the treatment of mild forms of non-rheumatic musculoskeletal pain [22]. It may also become 
a tool for sports doctors to reduce the use of oral NSAIDs, especially among young athletes.  

7. Working Hypothesis 

Although research into GP is still at an early stage, the available clinical evidence indicates that these regional injections 
can become effective in improving the pain experience in a wide range of clinical settings. The clinical benefits are 
especially interesting in athletes who want to recover faster and avoid NSAID intake as much as possible. The exact 
mechanism of action of glucose 5% injections is still subject to debate [23]. Similar to brain cells, peripheral nerve cells 
require adequate levels of glucose. It is no surprise that ultrasound-guided perineural injections with glucose 5% 
showed interesting outcome in clinical trials [24, 25]. Even palpation-guided perineural injections can have a positive 
impact on neuroinflammation of peripheral nerve endings [26]. But other tissues such as dermis, muscle, tendon and 
fascia also contain many small nerve endings. These nerve endings are very tiny so one cannot identify them on 
ultrasound. Yet, they may be very important for certain types of regional pain. It is likely to presume that these 
peripheral nerve endings recover quicker when supplied with glucose 5%. Both upregulation of MMP2, EGF, CXCL 9 and 
IL-22 [27] as well as release of substance P may play a role [28]. Interleukin-1beta could also be important for 
neuropathic pain [29, 30]. It is hypothesized that glucose supports ATP production in the mitochondria, which may lead 
to better cell function and thus lead to pain modulation and enhanced tissue repair. However, this hypothesis still 
remains to be proven [31].  

8. Avoidance of NSAIDs 

Athletes should be careful with NSAIDs usage after a sprain or traumatic injury [32]. NSAIDs may be used to reduce pain 
and swelling, but usage is not without complications and NSAIDs may suppress innate tissue repair mechanisms [33]. 
Still, NSAIDs are widely consumed by athletes worldwide to increase pain tolerance, or reduce pain / inflammation from 
injuries. Given that these drugs also can slow down tissue protein turnover, it is important to research the implications 
of acute and chronic use of these drugs in relation to exercise performance and the development of long-term training 
adaptations [34, 35]. NSAIDs also have potential cardiovascular side effects [36]. Therefore, a detailed risk-benefit 
analysis and professional guidance are strongly advised before the athlete considers such medicine for training or 
competition. Overall, greater awareness among athletes and their coaches on the potential adverse effects of NSAIDs is 
required [37]. 
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9. Regional Glucose 5% Injections for Traumatic Periostitis of the Shin 

During clinical examination, the area which is tender to palpation needs to be identified first. This zone may vary 
depending on the type of injury. The treatment itself is remarkably simple and straightforward. After identifying the 
tender zone, one gives multiple shallow injections with glucose 5% in that zone. The injections are usually given 1 cm 
apart. About 1 mL is given in each spot with a 30 G or 27 G needle. The total volume per session is between 5 and 10 
mL, depending on the size of the tender zone. Usually, the patient experiences less pain a few minutes after the glucose 
5% injections. Unfortunately, this analgesia does not last for long. To obtain long term and lasting results, repetition is 
required. It is obvious that more clinical research is required to confirm these anecdotal experiences.  

10. Clinical Case 

The patient, a 24-year-old professional kick boxer, presented with pain in the lower leg. It started after a leg trauma 
during training, eight days earlier. She accidently kicked with her left leg the elbow of the coach instead of the coach’s 
kick shield pad. She had to stop the exercises immediately. During clinical examination, the lower part of the shin was 
very painful and swollen (Fig. 1: the white line illustrates the contours of the swollen area). She received intradermal 
injections with G5W (Glucose 5% in Water), without adding local anesthetics or other ingredients. The injections were 
applied into the painful area (May 19, 23 and 30, 2022). About 15 injections were given each session (Fig. 2). The total 
volume injected was 5 ml. After the first session, the flexion of the ankle improved dramatically. After these three 
sessions, her symptoms had disappeared, and she could join the kickbox competition again. She did not take any NSAIDs 
or pain killers before, during or after the sessions. 

 
 

Figure 1 Pain Zone Left Shin Figure 2 Injection Sites Left Shin 

 

11. Conclusion 

As traumatic sports injuries are very prevalent, it is important that young athletes have access to treatment modalities 
which are safe and effective. Several clinicians worldwide have experienced that glucopuncture is an interesting 
treatment modality for non-rheumatic musculoskeletal pain, including traumatic sports injuries. However, more clinical 
research is necessary to confirm its use to modulate pain and to support tissue repair. The goal of this clinical case is to 
invite colleagues to initiate more research to investigate the safety, working mechanisms and efficacy of this new 
injection technique in the treatment of sports injuries.  

 



World Journal of Advanced Research and Reviews, 2022, 15(03), 092–097 

95 

Compliance with ethical standards 

Acknowledgments 

Special Thanks to Dr Stephen Cavallino for introducing us to the benefits of glucose Injections.  

Disclosure of conflict of interest 

Both authors declare that there are no conflicts of interest or source of funding. The first author declares that he is the 
practitioner who has given the regional injections, exactly as described above. 

Statement of informed consent 

Informed consent was obtained from the patient. She has provided permission (May 30, 2022) to use her medical file 
for this case report. 

References 

[1] Hasegawa M, Singh D, Yim N, Parsa FD. Recurrent Tibial Periostitis Due to Blunt Trauma. Hawaii J Health Soc 
Welf. 2022 Feb;81(2):38-41. 

[2] Winters M. The diagnosis and management of medial tibial stress syndrome : An evidence update. Unfallchirurg. 
2020 Jan;123(Suppl 1):15-19. English. doi: 10.1007/s00113-019-0667-z. PMID: 31098646. 

[3] Adirim TA, Cheng TL. Overview of injuries in the young athlete. Sports Med. 2003;33(1):75-81. doi: 
10.2165/00007256-200333010-00006. PMID: 12477379. 

[4] Farooqi AS, Lee A, Abreu E, Talwar D, Maguire KJ. Epidemiology of Pediatric Baseball and Softball Player Injuries. 
Orthop J Sports Med. 2021 Dec 15;9(12):23259671211052585. doi: 10.1177/23259671211052585. PMID: 
34950741; PMCID: PMC8689631. 

[5] Hasegawa M, Singh D, Yim N, Parsa FD. Recurrent Tibial Periostitis Due to Blunt Trauma. Hawaii J Health Soc 
Welf. 2022 Feb;81(2):38-41. 

[6] Heuberger JAAC, Cohen AF. Review of WADA Prohibited Substances: Limited Evidence for Performance-
Enhancing Effects. Sports Med. 2019 Apr;49(4):525-539. doi: 10.1007/s40279-018-1014-1. PMID: 30411235; 
PMCID: PMC6422964. 

[7] Winters M. Medial tibial stress syndrome: diagnosis, treatment and outcome assessment (PhD Academy Award) 
Br J Sports Med. 2018;52((18)):1213–1214 

[8] Moen MH. Aetiology , imaging and treatment of medial tibial stress syndrome. Sport Media. 2009;((7)):21–49. 

[9] Kersschot J, Treatment of Sports Injuries with Glucopuncture. Archives in Biomedical Engineering & 
Biotechnology 5(1): 2021. ABEB.MS.ID.000605 

[10] Kim MY, Na YM, Moon JH. Comparison on treatment effects of dextrose water, saline and lidocaine for trigger 
point injection. J Korean Acad Rehab Med 1997;21:967-973. 

[11] Kersschot J, Management of Lateral Elbow Pain with Glucopuncture. Global Journal of Orthopedics Research 3(1): 
2021 

[12] Wu YT, Ke MJ, Ho TY, Li TY, Shen YP, Chen LC. Randomized double-blinded clinical trial of 5% dextrose versus 
triamcinolone injection for carpal tunnel syndrome patients. Ann Neurol. 2018, 84(4): 601-610 

[13] Amanollahi A., Asheghan M., Hashemi S, Subacromial corticosteroid injection versus subcutaneous 5% dextrose 
in patients with chronic rotator cuff tendinopathy: A short-term randomized clinical trial, Interventional 
Medicine and Applied Science IMAS 2020, 11(3), 154-160 

[14] Kersschot J. Glucopuncture for Rotator Cuff Related Shoulder Pain: an Alternative for Cortisone?. Clin Rev Cases. 
2022; 4(2): 1-4 

[15] Maniquis-Smigel L, Dean Reeves K, Jeffrey Rosen H, Lyftogt J, Graham-Coleman C, Cheng AL, Rabago D. Short 
Term Analgesic Effects of 5% Dextrose Epidural Injections for Chronic Low Back Pain: A Randomized Controlled 
Trial. Anesth Pain Med. 2016; 6 (1): e42550 



World Journal of Advanced Research and Reviews, 2022, 15(03), 092–097 

96 

[16] O’Byrne A, Kersschot J, Glucopuncture for Achilles tendinopathy: A descriptive review, World Journal of 
Advanced Research and Reviews, 2022, 15(02), 314–321 

[17] Mansiz-Kaplan B, Nacir B, Pervane-Vural S, Tosun-Meric O, Duyur-Cakit B, Genc H. Effect of Perineural Dextrose 
Injection on Ulnar Neuropathy at the Elbow: A Randomized, Controlled, Double-Blind Study. Arch Phys Med 
Rehabil. 2022 Jun 9:S0003-9993(22)00403-8. doi: 10.1016/j.apmr.2022.04.013. Epub ahead of print. PMID: 
35690093 

[18] Kersschot J, Intradermal Glucose Injections for Mild Localized Neuropathic Pain - A New Approach to Reduce 
Pain Medication, Global Journal of Medical Research 2022, 22 (6) 1-6 

[19] Kersschot J, Borms J, Isotonic glucose injections for anterior knee pain: A clinical case study, World Journal of 
Advanced Research and Reviews, 2022, 15(01), 391–395 

[20] Lam KHS, Hung CY, Chiang YP, Onishi K, Su DCJ, Clark TB, Reeves KD. Ultrasound-Guided Nerve Hydrodissection 
for Pain Management: Rationale, Methods, Current Literature, and Theoretical Mechanisms. J Pain Res. 2020; 4 
(13):1957-1968 

[21] Wu YT, Wu CH, Lin JA, Su DC, Hung CY, Lam SKH. Efficacy of 5% Dextrose Water Injection for Peripheral 
Entrapment Neuropathy: A Narrative Review. Int J Mol Sci. 2021 Nov 16;22(22):12358. 

[22] Kersschot J, Borms J, Isotonic glucose injections for anterior knee pain: A clinical case study, World Journal of 
Advanced Research and Reviews, 2022, 15(01), 391–395 

[23] Kersschot J, Treatment of Dorsal Back Pain with Glucopuncture. Med Case Rep Rev, 2021 DOI: 
10.15761/MCRR.1000167 

[24] Wu YT, Wu CH, Lin JA, Su DC, Hung CY, Lam SKH. Efficacy of 5% Dextrose Water Injection for Peripheral 
Entrapment Neuropathy: A Narrative Review. Int J Mol Sci. 2021 Nov 16;22(22):12358. 

[25] Mansiz-Kaplan B, Nacir B, Pervane-Vural S, Tosun-Meric O, Duyur-Cakit B, Genc H. Effect of Perineural Dextrose 
Injection on Ulnar Neuropathy at the Elbow: A Randomized, Controlled, Double-Blind Study. Arch Phys Med 
Rehabil. 2022 Jun 9:S0003-9993(22)00403-8. doi: 10.1016/j.apmr.2022.04.013. Epub ahead of print. PMID: 
35690093 

[26] García-Triana SA, Toro-Sashida MF, Larios-González XV, Fuentes-Orozco C, Mares-País R, Barbosa-Camacho FJ, 
Guzmán-Ramírez BG, Pintor-Belmontes KJ, Rodríguez-Navarro D, Brancaccio-Pérez IV, Esparza-Estrada I, Bernal-
Hernández A, González-Ojeda A. The Benefit of Perineural Injection Treatment with Dextrose for Treatment of 
Chondromalacia Patella in Participants Receiving Home Physical Therapy: A Pilot Randomized Clinical Trial. J 
Altern Complement Med. 2020 Nov 20. doi: 10.1089/acm.2020.0287. Epub ahead of print. PMID: 33217236. 

[27] Pan PJ, Wang JC, Tsai CC, Kuo HC. Identification of early response to hypertonic dextrose prolotherapy markers 
in knee osteoarthritis patients by an inflammation-related cytokine array. J Chin Med Assoc. 2022 Apr 
1;85(4):525-531 

[28] Han DS, Lee CH, Shieh YD, Chang CT, Li MH, Chu YC, Wang JL, Chang KV, Lin SH, Chen CC. A role for substance P 
and acid-sensing ion channel 1a in prolotherapy with dextrose-mediated analgesia in a mouse model of chronic 
muscle pain. Pain. 2022 May 1;163(5):e622-e633 

[29] Kiguchi N, Maeda T, Kobayashi Y, Fukazawa Y, Kishioka S. Macrophage inflammatory protein-1alpha mediates 
the development of neuropathic pain following peripheral nerve injury through interleukin-1beta up-regulation. 
Pain. 2010 May;149(2):305-315. doi: 10.1016/j.pain.2010.02.025. Epub 2010 Mar 12. PMID: 20223588. 

[30] Sauer SK, Bove GM, Averbeck B, Reeh PW, Rat peripheral nerve components release calcitonin gene-related 
peptide and prostaglandin E2 in response to noxious stimuli: Evidence that nervi nervorum are nociceptors. 
Neuroscience 1999; 92(1): 319- 25 

[31] Kersschot J, Treatment of Dorsal Back Pain with Glucopuncture. Med Case Rep Rev, 2021 DOI: 
10.15761/MCRR.1000167 

[32] Lundberg TR, Howatson G. Analgesic and anti-inflammatory drugs in sports: Implications for exercise 
performance and training adaptations. Scand J Med Sci Sports. 2018 Nov;28(11):2252-2262. doi: 
10.1111/sms.13275. Epub 2018 Sep 2. PMID: 30102811. 

[33] Vuurberg G, Hoorntje A, Wink LM, van der Doelen BFW, van den Bekerom MP, Dekker R, van Dijk CN, Krips R, 
Loogman MCM, Ridderikhof ML, Smithuis FF, Stufkens SAS, Verhagen EALM, de Bie RA, Kerkhoffs GMMJ. 



World Journal of Advanced Research and Reviews, 2022, 15(03), 092–097 

97 

Diagnosis, treatment and prevention of ankle sprains: update of an evidence-based clinical guideline. Br J Sports 
Med. 2018 Aug;52(15):956. doi: 10.1136/bjsports-2017-098106. Epub 2018 Mar 7. PMID: 29514819. 

[34] Lundberg TR, Howatson G. Analgesic and anti-inflammatory drugs in sports: Implications for exercise 
performance and training adaptations. Scand J Med Sci Sports. 2018 Nov;28(11):2252-2262. doi: 
10.1111/sms.13275. Epub 2018 Sep 2. PMID: 30102811. 

[35] Weiler JM. Medical modifiers of sports injury. The use of nonsteroidal anti-inflammatory drugs (NSAIDs) in sports 
soft-tissue injury. Clin Sports Med. 1992 Jul;11(3):625-44. PMID: 1638643. 

[36] Varga Z, Sabzwari SRA, Vargova V. Cardiovascular Risk of Nonsteroidal Anti-Inflammatory Drugs: An Under-
Recognized Public Health Issue. Cureus. 2017;9(4):e1144. Published 2017 Apr 8. doi:10.7759/cureus.1144 

[37] Lundberg TR, Howatson G. Analgesic and anti-inflammatory drugs in sports: Implications for exercise 
performance and training adaptations. Scand J Med Sci Sports. 2018 Nov;28(11):2252-2262. doi: 
10.1111/sms.13275. Epub 2018 Sep 2. PMID: 30102811 070–080. 


