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Abstract: 
 
The scaphoid bone fracture is treated with low-level laser therapy (LLLT). Laser energy is 
administered as a medicine dose with the proper parameters, and it has proven to be beneficial in the 
treatment of a scaphoid injury. The goal of the study is to learn more about how LLLT can be used to 
treat scaphoid fractures. When treating a group of patients, clinical differences are also recognized. 
The treatment effects of using 833 nm LLLT to cure Scaphoid fractures in the wrist or hand were 
investigated in this research. Fifty individuals with a wrist or hand ailment who had not undergone 
surgical therapy were assigned randomly to one of two groups. The laser unit received therapy five 
times per week for two weeks with 833 nm LLLT (average energy 60 mW, p max 8 W, 10 Hz, 600 
sec, and 9.7 J/cm2 per injured area). The laser group exhibited significant improvements in all of the 
metrics after treatment and at follow-up compared to the baseline (p0.05). When comparing the two 
groups after therapy and at follow-up, all of the metrics showed significant between-group differences 
(p0.05). In the human wrist and hand, LLLT can reduce discomfort and promote the healing of the 
Scaphoid fracture. 
Key Words: Scaphoid bone fracture, LLLT, Bone healing, Fracture. 

Introduction: 
Scaphoid fractures are a very general form of carpal fracturing, and they typically influence adolescent, 
working people. They contribute to 3% to 8% of all injuries and 65% to 80% of carpal broken bones. 
(Hove, 1999) Scaphoid injuries are regularly lost on medical and radiological assessments in the 
beginning. These damages are occasionally misinterpreted as a plain wrist sprain.  
Since the dangers of non-union are significant, this misapprehension can lead to larger morbidity for 
the individual (13 percent to 45 percent if dislocated). If left uncontrolled, osteoarthritis, deformation, 
and instability inevitably emerge around 5 years which can result in significant disability. As these 
fractures commonly happen in youth, dynamic individuals, the sickness and rates linked with infirmity 
are elevated. 



923 
 

 
 
 

One of the prolonged union fractures is the scaphoid bone fracture. A wrist fracture is what it is. A 
tiny bone located at the base of the thumb is known as the scaphoid. It is one of the wrist's carpal 
bones. There are eight carpal bones in the wrist. When the arm is outstretched a little more, the bone 
is frequently shattered as a result of a fall. Accidents can sometimes result in a fracture. To be cured 
of a chronic injury, surgery was required. When the fracture is not an acute stage injury, the recovery 
time is almost three months, but it might be longer if the injury is chronic. 
Different types of treatment methods can be used for the healing of the bone. Low-level laser therapy 
(LLLT) has been recommended for therapeutic usage as a rehabilitation method. (Lirani & Lazaretti-
Castro, 2005) LLLT can aid in the healing of injured tissues while also reducing inflammation and 
pain. (Lirani & Lazaretti-Castro, 2005). 

Problem Statement: 
Formerly, any sickness or injury was treated using standard means. With scientific advances and 
healthcare, there are now a plethora of innovative techniques and processes that can make therapy 
quick and painless. The mending of a scaphoid bone was done using typical rehabilitation procedures. 
This is a prolonged fracture, which means it will take some time to heal. The employment of cutting-
edge technology and laser and IR radiations has made therapy much easier and faster than ever before. 
Conventional rehabilitation procedures, on the other hand, are well-known. As a result, research is 
needed to identify a link between rehab and the use of radiation in the healing of scaphoid bone 
breakage. 

Aim of Study: 
The study's goal is to show a link between a rehabilitation program and the use of laser or infrared rays 
to cure a scaphoid bone fracture. According to (Kazem Shakouri, Soleimanpour, Salekzamani, & 
Oskuie, 2010) low-level laser treatment (LLLT) has been developed as a trial paradigm for the 
treatment of fractures. Liebert (2005) discovered that LLLT, when administered for a short period, 
accelerated the formation and divisions of human osteoblasts when compared to non-enlightened cells. 
In this study, it is determined what the use of LLLT for the therapy of scaphoid rupture entails. 

Literature Review: 
The scaphoid bone can fracture for a variety of reasons. The fracture can be caused by any type of 
force on the wrist. It could happen as a result of a fall, a sports injury, or an accident. Pain, soreness, 
inflammation, swelling rigidity of the wrist, and, in severe cases, bruising and discoloration are all 
possible indications of a scaphoid fracture. (Kazem Shakouri, et al., 2010) A displaced or non-
displaced scaphoid bone fracture can occur. A displaced fracture occurs when a space forms and 
portions of the bone can move. Non-displaced fractures occur when the components of the bones do 
not migrate far enough apart to generate a space. (Hove, 1999) 
The scaphoid bone is a difficult bone to diagnose. The doctor can request imaging after a physical 
examination of the injury. To determine the exact location and type of fracture, an X-ray, MRI 
(Magnetic resonance imaging), and CT scan are used. The severity of the fracture will be revealed by 
an X-ray. A magnetic resonance imaging (MRI) scan provides a full view of the injured bones and 
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tissues surrounding them. It is a sophisticated test that determines whether or not muscles or other 
connective tissue have been injured. 
The degree of the injury determines the treatment. If the break is little or hairline, and the bone does 
not migrate out of place, the usual rehab regimen can be used. The wrist is immobilized for around 3 
to 5 weeks with a splint or a cast. Other procedures are utilized in the case of severe injuries, such as 
tight reduction of the bone, use of LLLT, and even surgery in the case of displaced fractures. (Grover, 
1996) 
LLLT is being researched as a therapy for treating any sort of fracture, including scaphoid fractures. 
It is based on the photoelectric principle, which involves the interaction of photons with the physical, 
chemical, and biological aspects of cells and tissues. It has a noticeable effect on the damaged area 
and aids in the healing process. (Karu, 1989) It aids in the repair of injured tissues by speeding up cell 
multiplication. (Ueda & Shimizu, 2001) LLLT is a bio-stimulatory instrument that is associated with 
many treatment parameters such as repetition, treatment section, power density, and LLLT repeat of 
purpose. (Pinheiro & Gerbi, 2006) Treatment with a low-level laser In preliminary models, LLLT has 
been used for treatment. (Kazem Shakouri, et al., 2010) 
When compared to non-lit cells, LLLT was discovered to have advanced the amplification and 
separation of human osteoblasts when used for a short length of time. (Stein, Benayahu, Maltz, & 
Oron, 2005) (Bashardoust Tajali, MacDermid, Houghton, & Grewal, 2010) discovered that LLLT is 
extremely effective in treating bone fractures in both animals and humans in a meta-analysis. A human 
two-overlay investigation that combined LLLT with 830nm repetition for the therapy of contained 
wrist and hand bone breakage discovered that LLLT affects bone recovery recalling of torture and has 
also stimulated hand work (Chang, Wu, Wang, & Jiang, 2014) 

Methodology: 
Patients with wrist and hand injuries were identified and sent to the DaChien Hospital's Division of 
Orthopedics in Miaoli, Taiwan. According to the Abbreviated Injury Scale, the fractures were classed 
as grade II trauma injuries after the orthopedic surgeon established that no injuries had formed over 
the injured area. (Anglen & Duncan, 2000) 
The hospital approved and accepted this clinical research plan. Patients were chosen based on the 
following criteria:  

 The individuals had been confirmed with a Scaphoid bone fracture but had not received 
treatment such as surgery or manual therapy. 

 The fracture was identified in the metacarpal, wrist, and distal ulnar distal radius bones, on the 
phalanges. 

 The individual hadn't ever before undergone LLLT. 

The treatment effects of using 833 nm LLLT to cure Scaphoid fractures in the wrist or hand were 
investigated in this research. Fifty individuals with a wrist or hand ailment who had not undergone 
surgical therapy were assigned randomly to one of two groups. 
The laser unit received therapy five times per week for two weeks with 833 nm LLLT (average energy 
60 mW, p max 8 W, 10 Hz, 600 sec, and 9.7 J/cm2 per injured area). 
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Sham laser treatment was provided to the respondents in the placebo group. The subjects' pain, 
functional impairment, grip strength, and radiographic characteristics were assessed before and after 
therapy, as well as during a 2-week follow-up. 

Findings: 
This study involved 50 people (29 men and 21 women) who had a Scaphoid fracture in their wrists or 
hands. The individuals' mean age ranged from 32.66 to 7.70 years in d the meantime it took for all of 
the breaks to happen 6.54 days – 1.29 days. Before treatment, there were no substantial differences in 
VAS scores, fast DASH outcomes, or hand and finger gripping capability between the 2 groups, as 
indicated in Figure. Furthermore, a significant difference was found between the groups developed 
after therapy and during the follow-up (p < 0.05). 

 
Figure 1: Analysis Results Before and After the Treatment and in a 2-Week Follow-Up 

During treatment, as well as at the follow-up, significant improvements in the LLLT group's VAS, 
quick DASH, and hand and finger gripping power were noted. Substantial variations in VAS and finger 
maximal strength evaluations were seen in the placebo group before and after treatment (p<0.05); 
although, only the VAS values substantially altered after the patients received therapy (p< 0.05) at the 
2-week follow-up. 
The variation in observable Cortical bridging between the laser and placebo groups was significant 
statistically (p 0.05), and the laser group had a higher rise in observable Cortical bridging after therapy 
and at the follow-up than the placebo group. Cortical bridging was seen in 76 percent (n = 19) of the 
laser participants and 32 percent (n = 8) of the placebo group individuals after treatment. These 
percentages increased to 92 percent (n = 23) for the laser group and 48 percent (n = 12) for the placebo 
group at the follow-up. As a result, a comparison of the post- and follow-up treatment results revealed 
that LLLT was associated with a substantially increased percentage of patients with identifiable 
Cortical bridging (p 0.05).  

Discussion: 
The suffering of acute fracture was greatly reduced following LLLT, according to this study. After 
therapy and during follow-up, there was a considerable difference in VAS scores both in laser and 
placebo groups when compared to baseline. After therapy, only the laser group showed significant 
enhancement in the Quick DASH findings as well as hand and finger physical function measurements. 
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Emitting radiation to the fracture location with LLLT had beneficial results such as bone tissue repair 
and pain alleviation. These findings may be responsible for enhancements in hand cognitive 
functioning and hand or wrist stability.  
After therapy, the laser group members had a considerable rise in the proportion of detectable cortical 
bridging (76%), and a corresponding increase was observed during the follow-up (92 percent). This 
impact could have been mediated by the LLLT-induced improvement in metabolism and enhanced 
blood circulation around the fracture site. 
LLLT has also been shown to impact bone cell proliferation (Bashardoust Tajali, et al., 2010; Liu, 
Lyon, Meier, Thometz, & Haworth, 2007; Silva Júnior et al., 2002) and raise intracellular calcium by 
stimulating adenosine triphosphate across several investigations. (Coombe et al., 2001) 

Conclusion: 
Following the development of a Scaphoid fracture, LLLT offered pain relief, alleviated symptoms, 
and caused healing benefits, including increases in physical functioning and handgrip in the wrist or 
hand. Because of a lack of radiographic evidence, the therapeutic effects of LLLT on human fracture 
healing have not been definitively proven. More research is needed to confirm the conclusions of this 
study. 
Recommendations: 
Here are a few suggestions for appropriately managing the treatment: 
1. In addition to the doctor, the patient is accountable for his recovery. As a result, regular therapy 
sessions, as well as medicines and follow-ups, will aid in the process of healing. 
2. When combined with a comprehensive rehabilitation plan, LLLT is a very appropriate cure. As a 
result, the patient required complete assistance from the staff and nursing department to recuperate. 
3. Because laser radiation is detrimental to the body's other healthy cells and tissues, it must be 
performed by highly-skilleded professional. Only then are the odds of harm reduced to a bare 
minimum. 
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