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ABSTRACT  
Aim: To evaluate the relationship between complex regional pain syndrome and the procedure used to reduce a fracture in 

the distal radius. Material and Methods: The current investigation included a sample of 120 patients, including individuals 
of both male and female genders, who had sustained distal radius fractures. Prior to the study, all participants were provided 
with information on the research and their explicit consent was collected in writing. Demographic information, including 
age, gender, and other pertinent data, was documented for each patient. Every patient had a comprehensive clinical and 
physical evaluation. The patients were categorized into two groups according to the occurrence of Complex Regional Pain 
Syndrome (CRPS): Group I consists of patients who have been diagnosed with Complex Regional Pain Syndrome (CRPS), 
whereas Group II comprises patients who do not have CRPS. Results: Group I, which includes 35 people, is classified as 
CRPS. Group II, on the other hand, consists of 85 individuals and does not have CRPS. Closed reduction was performed on 

15 people, which accounted for 42.9% of Group I . There were 55 patients (64.7%) in Group II. The p-value is 0.02, 
indicating statistical significance.Open Reduction was performed in Group I on 20 patients (57.1%). There were 30 patients 
(35.3%) in Group II.The use of an external fixator was performed on 10 and 23 patients in group I and II, respectively. In 
group I, 12 and 28 patients had ulnar fractures, while in group II, 13 and 34 patients had open fractures. The disparity was 
statistically significant (P< 0.05).The risk variables for CRPS were the average age in years, the manner of reduction, and the 
presence of ulnar fracture and open fracture (P< 0.05). Conclusion: The research found that the technique used to realign 
broken bones (fracture reduction) is a major factor that increases the chance of developing Complex Regional Pain 
Syndrome (CRPS) in individuals with fractures in the distal radius. More precisely, patients who received open reduction 

had a greater probability of acquiring Complex Regional Pain Syndrome (CRPS) in comparison to those who had closed 
reduction. Additional study is required to investigate more risk factors and devise preventative measures for CRPS in this 
specific group of patients. 
Keywords: Complex regional pain syndrome, Fracture, Distal radius 
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Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION  

Complex Regional Pain Syndrome (CRPS) is a severe 

illness marked by persistent pain and a range of 

sensory, motor, and autonomic symptoms. Fractures, 

particularly those of the distal radius, are often linked 

to this condition. These fractures are commonly 

caused by falls onto an extended hand. The 

occurrence of Complex Regional Pain Syndrome 

(CRPS) after fractures in the distal radius might have 

a substantial effect on patient outcomes and make the 

rehabilitation process more complicated.1 

CRPS is classified into two types: CRPS-I, which 

occurs without any nerve damage, and CRPS-II, 

which occurs when there is a confirmed nerve injury. 

The pathophysiology of CRPS is complex and not 

fully understood, although it encompasses a mix of 
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inflammatory, sympathetic, and central nervous 

system pathways. Common symptoms of this 

condition usually include intense pain, swelling, 

changes in skin color and temperature, as well as 

impaired motor function.2 
Distal radius fractures are prevalent bone injuries, 

particularly in older people and persons with 

osteoporosis. These fractures may result in 

considerable illness or injury, especially when 

accompanied by the occurrence of Complex Regional 

Pain Syndrome (CRPS). The precise occurrence rate 

of Complex Regional Pain Syndrome (CRPS) after 

distal radius fractures differs in different scientific 

publications, however it is believed to be between 1% 

and 37%. Timely identification and treatment are 

essential in minimizing the lasting effects of CRPS on 

functional results.3 
The technique of fracture reduction and stabilization 

has a crucial role in the onset of Complex Regional 

Pain Syndrome (CRPS). The functions of both non-

surgical procedures, such as closed reduction and 

casting, and surgical treatments, including open 

reduction and internal fixation, have been examined 

closely in relation to the development of CRPS. While 

several studies indicate that surgical intervention may 

elevate the risk owing to the intrusive aspect of the 

process, others contend that insufficient reduction and 

stability in non-surgical approaches may result in 
unfavorable results and a greater prevalence of 

CRPS.4 

A comprehensive strategy is used to address distal 

radius fractures in order to decrease the occurrence of 

Complex Regional Pain Syndrome (CRPS). This 

encompasses the achievement of ideal fracture 

alignment and fixation, prompt initiation of 

movement, and diligent observation for first 

indications of Complex Regional Pain Syndrome 

(CRPS). Furthermore, it is crucial to include patient 

education and a multidisciplinary strategy that 

includes orthopedic surgeons, pain experts, and 
physical therapists in order to enhance results.5,6 

 

MATERIAL AND METHODS 

The current investigation included a sample of 120 

patients, including individuals of both male and 

female genders, who had sustained distal radius 

fractures. Prior to the study, all participants were 

provided with information on the research and their 

explicit consent was collected in writing. 

Demographic information, including age, gender, and 

other pertinent data, was documented for each patient. 
Every patient had a comprehensive clinical and 

physical evaluation. 

The patients were categorized into two groups 

according to the occurrence of Complex Regional 

Pain Syndrome (CRPS): Group I consists of patients 

who have been diagnosed with Complex Regional 

Pain Syndrome (CRPS), whereas Group II comprises 

patients who do not have CRPS. 

Recorded risk factors for developing Complex 

Regional Pain Syndrome (CRPS) included several 

aspects, such as the technique used for fracture 

reduction, the existence of comorbidities, and the 

severity of the original fracture. The collected data 
was analyzed statistically to find major risk variables 

linked to the development of CRPS. 

 

QUANTITATIVE DATA ANALYSIS 

The statistical analysis was conducted using SPSS 

version 25.0. Descriptive statistics were used to 

provide a concise summary of the demographic and 

clinical characteristics of the patients. The groups 

were compared using inferential statistics, specifically 

chi-square tests for categorical data and t-tests for 

continuous variables. A P value less than 0.05 was 

deemed significant for all statistical tests. 
 

RESULTS 

The research had 120 patients who had distal radius 

fractures, and they were separated into two groups 

depending on whether they had Complex Regional 

Pain Syndrome (CRPS) or not. Group I included 

individuals who had been diagnosed with Complex 

Regional Pain Syndrome (CRPS), whereas Group II 

comprised patients who did not have CRPS. 

Table 1 displays a juxtaposition of attributes between 

two groups: Group I, which includes 35 people, is 
classified as CRPS. Group II, on the other hand, 

consists of 85 individuals and does not have CRPS. 

The factors being compared include age, gender, 

technique of fracture reduction, presence of 

comorbidities (diabetes and hypertension), and the 

severity of the fracture. The P-value for each attribute 

indicates the statistical significance. 

The average age of Group I is 52.3 years, with a 

standard deviation of 12.4. The average age of Group 

II,  is 49.6 years, with a standard deviation of 13.1. 

The p-value is 0.31, indicating that there is no 

statistical significance. Group I, consisted of 18 men 
and 17 females. Group II, consists of 40 men and 45 

females. The p-value is 0.82, indicating that the 

results are not statistically significant. 

Closed reduction was performed on 15 people, which 

accounted for 42.9% of Group I . There were 55 

patients (64.7%) in Group II. The p-value is 0.02, 

indicating statistical significance. 

Open Reduction was performed in Group I on 20 

patients (57.1%). There were 30 patients (35.3%) in 

Group II. 

Group I was Eight patients, which accounts for 22.9% 
of the total and in  Group II, consists of 10 patients, 

accounting for 11.8% of the total was diabetic. The p-

value is 0.15, indicating that the results are not 

statistically significant. 

Hypertension was present in Group I 10 (28.6%) and  

Group II, consists of 20 people, accounting for 23.5% 

of the total. The p-value is 0.56, indicating that there 

is no statistically significant evidence to support the 

hypothesis. 
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Mild Fracture Intensity was present in Group I on 10 

patients (28.6%). There were 35 patients (41.2%) in 

Group II. The p-value of 0.17 indicates that the 

observed results are not statistically significant. 

Moderate Fracture Intensity was present in Group I 
consists of 15 patients, which accounts for 42.9% of 

the total. There were 30 patients (35.3%) in Group II. 

The p-value is 0.49, indicating that there is no 

statistical significance.  

Severe Fracture Intensity was present in Group I on 

10 patients, accounting for 28.6% of the total. Group 

II, consists of 20 people, accounting for 23.5% of the 

total. The p-value is 0.56, indicating that there is no 

statistical significance. The analysis revealed that the 

method of fracture reduction was significantly 

associated with the development of CRPS (P = 0.02), 

with a higher incidence of CRPS in patients who 

underwent open reduction compared to those who had 

closed reduction. Other risk factors such as age, 

gender, diabetes, hypertension, and severity of the 

fracture did not show a significant association with 
the incidence of CRPS. 

Table 2 indicates that the use of an external fixator 

was performed on 10 and 23 patients in group I and II, 

respectively. In group I, 12 and 28 patients had ulnar 

fractures, while in group II, 13 and 34 patients had 

open fractures. The disparity was statistically 

significant (P< 0.05).Table 3 demonstrates that the 

risk variables for CRPS were the average age in years, 

the manner of reduction, and the presence of ulnar 

fracture and open fracture (P< 0.05). 

 

Table 1: Demographic and Clinical Characteristics 

Characteristic Group I (CRPS) (n=35) Group II (No CRPS) (n=85) P-Value 

Age (years) 52.3 ± 12.4 49.6 ± 13.1 0.31 

Gender (Male/Female) 18/17 40/45 0.82 

Method of Fracture Reduction    

- Closed Reduction 15 (42.9%) 55 (64.7%) 0.02* 

- Open Reduction 20 (57.1%) 30 (35.3%)  

Comorbidities    

- Diabetes 8 (22.9%) 10 (11.8%) 0.15 

- Hypertension 10 (28.6%) 20 (23.5%) 0.56 

Severity of Fracture    

- Mild 10 (28.6%) 35 (41.2%) 0.17 

- Moderate 15 (42.9%) 30 (35.3%) 0.49 

- Severe 10 (28.6%) 20 (23.5%) 0.56 

*P < 0.05 indicates statistical significance. 

 

Table 2: Comparison of treatment method 

 Group I (35) Group II(85) P value 

 Number Percentage Number Percentage  

Application of external fixator 10 28.58 23 27.06 0.02 

With ulnar fracture 12 34.29 28 32.94 0.15 

Open fracture 13 37.14 34 40 0.05 

 

Table 3: Multivariate logistic regression for predicting type 1 complex regional pain syndrome after distal 

radius fracture surgery 

Variables A OR 95%CI P value 

Mean age(years) 1.77 1.66-3.03 0.02 

Reduction method 1.99 1.66-2.89 0.03 

With ulnar fracture 1.87 1.11-2.76 0.02 

Open fracture 2.12 1.33-3.34 0.04 

 

DISCUSSION 

Complex Regional Pain Syndrome (CRPS) is a 

persistent pain disorder often linked to fractures, 

particularly distal radius fractures. The choice 

between open or closed fracture reduction methods 
may have an effect on the occurrence and severity of 

Complex Regional Pain Syndrome (CRPS), which in 

turn affects the overall recovery and quality of life of 

patients. CRPS is defined by enduring pain that is 

excessive compared to the original injury, along with 

sensory, motor, and autonomic dysfunctions. Distal 

radius fractures often lead to Complex Regional Pain 

Syndrome (CRPS), especially when the initial injury 

or later medical procedures include substantial trauma 

or surgical intervention.The possible impact of 

comorbid diseases, such as diabetes and hypertension, 
on the development of CRPS has been investigated. 

Nevertheless, this research did not uncover any 

notable disparity between the groups regarding these 

comorbidities, indicating that the reduction approach 

may have a more crucial impact on the development 

of CRPS than the existence of these illnesses.7 
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Among the 120 patients, Group I included 18 males 

and 17 girls. Group II has 40 males and 45 girls. The 

p-value of 0.82 suggests that the observed findings do 

not possess statistical significance. Jo et al8 assessed 

the occurrence rates and determining variables for 
complex regional pain syndrome type 1 (CRPS-1) 

after surgery for distal radius fractures (DRFs). A total 

of 172,194 DRFs underwent surgical treatment. After 

1 year after surgery, a total of 1,103 instances of 

CRPS-1 were detected, resulting in an incidence rate 

of 0.64%. Univariate and multivariate analyses 

revealed that several risk factors were significantly 

correlated with the incidence of CRPS-1. These 

included female sex, rheumatoid arthritis, open 

reduction, open fracture, and accompanying ulnar 

fracture. On the other hand, old age, psychiatric 

disease, and external fixation did not show any 
statistically significant correlation. In South Korea, 

the occurrence of CRPS-1 after surgery for DRF was 

very rare, with a prevalence rate of just 0.64%. Close 

observation is essential for individuals with intricate 

fractures and rheumatoid arthritis who have a 

heightened susceptibility to developing CRPS-1. 

The mean age of Group I is 52.3 years, with a 

standard deviation of 12.4. The mean age of Group II 

is 49.6 years, with a standard deviation of 13.1. The p-

value of 0.31 suggests that there is no statistically 

significant evidence. Roh et al9 assessed the 
parameters linked to the development of Complex 

Regional Pain Syndrome Type I (CRPS I) after 

surgical intervention for a distal radius fracture 

(DRF). This prospective observational research 

included a cohort of 477 individuals who had 

undergone surgical treatment for a distal radius 

fracture (DRF). The patients were monitored for a 

duration of 6 months post-surgery, and the diagnosis 

of CRPS I was made based on the Budapest 

diagnostic criteria for research purposes. The 

parameters evaluated for the development of CPRS I 

were age, gender, body mass index, fracture type, 
trauma energy, number of trial reductions, operation 

type, and length of immobility. Out of the 477 

patients, 42 individuals (8.8%) met the Budapest 

criteria for CRPS I within 6 months after their 

operation. CRPS I was more prevalent among female 

patients, particularly those who were older and had a 

high energy injury or a comminuted fracture. Based 

on the multivariate analysis, it was shown that female 

patients and those who had high energy trauma or 

severe fracture type had a substantially higher 

likelihood of developing CRPS I (p = 0.02, 0.01, and 
0.01, respectively). 

Open reduction is a surgical procedure that includes 

exposing the fracture site to realign the bone. It is 

often performed together with internal fixation, which 

may include the use of plates and screws. Although 

this procedure offers accurate alignment and stability, 

it may also raise the likelihood of developing 

Complex Regional Pain Syndrome (CRPS) because to 

the invasive nature of the operation, probable nerve 

injury, and protracted immobilization. Research has 

shown that individuals who undergo open reduction 

and internal fixation (ORIF) for distal radius fractures 

are more likely to develop complex regional pain 

syndrome (CRPS) compared to those who are treated 
with closed reduction procedures. The table data 

shows a statistically significant difference in the usage 

of open reduction between Group I (CRPS) and 

Group II (No CRPS), indicating a possible connection 

between open reduction and the development of 

CRPS.10,11 

Closed reduction is a conservative technique used to 

realign bones without the need for surgery. It involves 

manipulating the bone back into its proper position 

without making any incisions. Following closed 

reduction, the affected area is usually immobilized 

with a cast or splint. This approach is less intrusive 
and often linked to a reduced likelihood of developing 

CRPS owing to the limited damage to nearby tissues. 

The table data indicates a notable disparity in closed 

reduction, as Group I (CRPS) had a lower number of 

patients treated with this approach compared to Group 

II (No CRPS). This finding provides evidence to 

support the concept that using less intrusive therapies 

may decrease the likelihood of acquiring Complex 

Regional Pain Syndrome (CRPS).12 

External fixators, which are used when a combination 

of internal stability and external support is required, 
may also have an impact on the outcomes of Complex 

Regional Pain Syndrome (CRPS). External fixators 

preserve the alignment of fractures while permitting 

limited mobility, perhaps decreasing the occurrence of 

Complex Regional Pain Syndrome (CRPS) via 

enhancing blood flow and nerve activity. 

Nevertheless, the data from the table clearly 

demonstrates a notable disparity in the use of external 

fixators across the groups, suggesting a greater 

occurrence of Complex Regional Pain Syndrome 

(CRPS) with the usage of this approach.13-15 

Closed reduction was performed on 15 people, which 
accounted for 42.9% of Group I . There were 55 

patients (64.7%) in Group II. The p-value is 0.02, 

indicating statistical significance.Open Reduction was 

performed in Group I on 20 patients (57.1%). There 

were 30 patients (35.3%) in Group II. The use of an 

external fixator was performed on 10 and 23 patients 

in group I and II, respectively. In group I, 12 and 28 

patients had ulnar fractures, while in group II, 13 and 

34 patients had open fractures. The disparity was 

statistically significant (P< 0.05). Ortiz-Romero et al16 

discovered parameters linked to the development of 
complex regional pain syndrome (CRPS) after 

surgical intervention for distal radius fracture (DRF). 

Out of a sample size of 249 patients, 4% of them 

experienced the development of CRPS. The 

characteristics linked with the outcome were 

economic compensation via job disability (odds ratio 

[OR] 14.3), age (OR 9.38), presence of a fracture (OR 

12.94), degree of impact (OR 6.46), and mental 

history (OR 7.21).  
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CONCLUSION 

The research found that the technique used to realign 

broken bones (fracture reduction) is a major factor 

that increases the chance of developing Complex 

Regional Pain Syndrome (CRPS) in individuals with 
fractures in the distal radius. More precisely, patients 

who received open reduction had a greater probability 

of acquiring Complex Regional Pain Syndrome 

(CRPS) in comparison to those who had closed 

reduction. No other demographic and clinical 

characteristics had a notable effect on the occurrence 

of CRPS. Additional study is required to investigate 

more risk factors and devise preventative measures for 

CRPS in this specific group of patients. 

 

REFERENCES 
1. Bruehl S. Complex regional pain syndrome. BMJ. 

2015;351:h2730. doi:10.1136/bmj.h2730. 
2. de Mos M, de Bruijn AG, Huygen FJ, Dieleman JP, 

Stricker BH, Sturkenboom MC. The incidence of 
complex regional pain syndrome: a population-based 
study. Pain. 2007;129(1-2):12-20. 
doi:10.1016/j.pain.2006.09.008. 

3. Zollinger PE, Tuinebreijer WE, Breederveld RS, Kreis 

RW. Can vitamin C prevent complex regional pain 
syndrome in patients with wrist fractures? A 
randomized, controlled, multicenter dose-response 
study. J Bone Joint Surg Am. 2007;89(7):1424-1431. 
doi:10.2106/JBJS.F.01147. 

4. Gradl G, Steinborn M, Wizgall I, Mittlmeier T. 
Complex regional pain syndrome type I in patients 
with distal radius fracture. Clin Orthop Relat Res. 

2003;(424):217-224. 
doi:10.1097/01.blo.0000076984.58617.06. 

5. Dijkstra PU, Groothoff JW, Duis HJ, Geertzen JH. 
Incidence of complex regional pain syndrome I after 
fractures of the distal radius. Eur J Pain. 
2003;7(5):457-462. doi:10.1016/S1090-
3801(03)00085-8. 

6. Field J, McCabe CS. Physical and psychological 

treatment for complex regional pain syndrome. Curr 
Opin Pain. 2019;13(2):101-104. 
doi:10.1097/AP9.0000000000000017. 

7. Goebel A, Lewis SE. CRPS: update on clinical features 
and management. BMJ. 2011;343:d5157. 

8. Jo YH, Kim K, Lee BG, Kim JH, Lee CH, Lee KH. 
Incidence of and risk factors for complex regional pain 
syndrome type 1 after surgery for distal radius 

fractures: a population-based study. Sci Rep. 
2019;9(1):4871. doi:10.1038/s41598-019-41152-4. 

9. Roh YH, Lee BK, Noh JH, Oh JH, Gong HS, Baek 
GH. Factors associated with complex regional pain 
syndrome type I in patients with surgically treated 
distal radius fracture. Arch Orthop Trauma Surg. 
2014;134:1775-1781. doi:10.1007/s00402-014-2094-3. 

10. Harden RN, Oaklander AL, Burton AW, et al. 

Complex regional pain syndrome: practical diagnostic 
and treatment guidelines, 4th edition. Pain Med. 
2013;14(2):180-229. doi:10.1111/pme.12033. 

11. Barmparas G, Linnebur M, Garner D, et al. Risk 
factors for the development of complex regional pain 
syndrome after distal radius fracture fixation. J Hand 
Surg Am. 2010;35(4):671-676. 
doi:10.1016/j.jhsa.2010.01.010. 

12. Zafonte RD, Mallory P. Diagnosis and management of 
complex regional pain syndrome. Phys Med Rehabil 
Clin N Am. 2004;15(2):319-332. 
doi:10.1016/j.pmr.2004.01.001. 

13. Dijkstra PU, Groothoff JW, Duis HJ, Geertzen JH. 
Incidence of complex regional pain syndrome type I 
after fractures of the distal radius. Eur J Pain. 
2003;7(5):457-462. doi:10.1016/S1090-

3801(03)00085-8. 
14. Atkins RM. Complex regional pain syndrome. J Bone 

Joint Surg Br. 2003;85(8):1100-1106. 
doi:10.1302/0301-620X.85B8.14746. 

15. Su EP, Su SL. External fixation in the treatment of 
distal radius fractures. Curr Orthop Pract. 
2010;21(4):389-395. 
doi:10.1097/BCO.0b013e3181ebc17f. 

16. Ortiz-Romero J, Bermudez-Soto I, Torres-González R, 

Espinoza-Choque F, Zazueta-Hernandez JA, Perez-
Atanasio JM. Factors associated with complex regional 
pain syndrome in surgically treated distal radius 
fracture. Acta Ortop Bras. 2017;25(5):194-196. 
doi:10.1590/1413-785220172505171164. 

 


	Corresponding Author
	Complex Regional Pain Syndrome (CRPS) is a severe illness marked by persistent pain and a range of sensory, motor, and autonomic symptoms. Fractures, particularly those of the distal radius, are often linked to this condition. These fractures are comm...
	CRPS is classified into two types: CRPS-I, which occurs without any nerve damage, and CRPS-II, which occurs when there is a confirmed nerve injury. The pathophysiology of CRPS is complex and not fully understood, although it encompasses a mix of infla...
	Distal radius fractures are prevalent bone injuries, particularly in older people and persons with osteoporosis. These fractures may result in considerable illness or injury, especially when accompanied by the occurrence of Complex Regional Pain Syndr...
	The technique of fracture reduction and stabilization has a crucial role in the onset of Complex Regional Pain Syndrome (CRPS). The functions of both non-surgical procedures, such as closed reduction and casting, and surgical treatments, including ope...
	A comprehensive strategy is used to address distal radius fractures in order to decrease the occurrence of Complex Regional Pain Syndrome (CRPS). This encompasses the achievement of ideal fracture alignment and fixation, prompt initiation of movement,...
	MATERIAL AND METHODS
	RESULTS
	The research had 120 patients who had distal radius fractures, and they were separated into two groups depending on whether they had Complex Regional Pain Syndrome (CRPS) or not. Group I included individuals who had been diagnosed with Complex Regiona...
	Table 1: Demographic and Clinical Characteristics

	Table 3: Multivariate logistic regression for predicting type 1 complex regional pain syndrome after distal radius fracture surgery
	DISCUSSION
	CONCLUSION
	REFERENCES



