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A B S T R A C T 

Introduction: Volar plate arthroplasty has proven to be an effective surgical 
intervention for addressing PIP joint pathologies. However, postoperative pain 
management remains a significant challenge in achieving optimal outcomes. 
Dorsal blocking pinning has emerged as a potential solution to reduce pain and 
improve patient satisfaction. By limiting dorsal translation and extension of the 
PIP joint, this technique may provide additional stability, alleviate discomfort, 
and promote better healing. Material and Methods: All surgeries were 
performed by a single experienced orthopedic surgeon specializing in hand 
surgery. The volar plate arthroplasty technique involved a standard approach 
with a volar incision, exposure and reduction of the PIP joint, and fixation with a 
volar plate. In the dorsal blocking pinning group, an additional step was 
performed following the volar plate fixation. A 1.6 mm Kirschner wire was 
inserted dorsally into the PIP joint, providing additional stability and limiting 
dorsal translation and extension of the joint. Results: Pain intensity scores were 
assessed using the visual analog scale (VAS) at multiple time points 
postoperatively. In the dorsal blocking pinning group, a significant reduction in 
pain intensity was observed over time (p<0.001). At 24 hours after surgery, the 
mean pain score was 6.8 ± 1.2. By 1 week, the pain intensity decreased to 4.2 ± 
0.9, and further decreased to 2.1 ± 0.6 at 4 weeks. At the final follow-up of 12 
weeks, the mean pain score was 1.5 ± 0.4, indicating a substantial reduction in 
pain compared to the immediate postoperative period. Conclusion: This study 
provides evidence supporting the role of dorsal blocking pinning in reducing pain 
in the PIP joint following volar plate arthroplasty. The additional stability 
provided by the dorsal blocking pin contributes to improved pain management 
and potentially enhances patient comfort and satisfaction. 
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Introduction 

he proximal interphalangeal (PIP) 

joint is a critical component of 

hand function, allowing for 

precise and coordinated 

movements [1-3]. However, 

injuries or degenerative 

conditions affecting this joint can lead to pain, 

instability, and functional limitations [4-6]. 

Volar plate arthroplasty has emerged as a 

popular surgical technique for addressing PIP 

joint pathologies such as fractures, dislocations, 

and severe arthritis [7-9]. While this procedure 

has proven effective in restoring joint stability, 

postoperative pain management remains a 

significant challenge [10-12]. 

In recent years, a novel technique called dorsal 

blocking pinning has gained attention as a 

potential solution to alleviate pain and optimize 

outcomes following volar plate arthroplasty of 

the PIP joint [13-15]. Dorsal blocking pinning 

involves the placement of a pin into the dorsal 

aspect of the joint during the surgical procedure, 

aiming to prevent dorsal translation and 

extension of the joint [16-18]. By restricting 

these movements, dorsal blocking pinning may 

reduce pain and promote improved healing [19]. 

The purpose of this article is to explore the role 

of dorsal blocking pinning in decreasing pain 

after volar plate arthroplasty of the PIP joint. By 

examining the underlying mechanisms, clinical 

studies, and patient outcomes, we aim to provide 

an in-depth analysis of this technique's efficacy 

and its potential benefits for patients 

undergoing PIP joint surgery [20-22]. 

One of the primary challenges following volar 

plate arthroplasty is managing postoperative 

pain effectively [23-25]. Despite the restoration 

of joint stability, patients often experience 

significant discomfort, swelling, and restricted 

range of motion in the immediate postoperative 

period [26-28]. These symptoms can hinder 

rehabilitation efforts and impact overall patient 

satisfaction and quality of life [29]. 

Dorsal blocking pinning offers a promising 

approach to address this issue. By inserting a pin 

into the dorsal aspect of the PIP joint, the 

technique restricts excessive dorsal translation 

and extension, which are recognized as major 

contributors to postoperative pain [30-32]. By 

limiting these movements, dorsal blocking 

pinning may reduce stress on the surgical site 

and adjacent tissues, facilitating a more 

comfortable recovery period [33-35]. 

The rationale behind dorsal blocking pinning 

lies in its ability to provide additional stability to 

the PIP joint while minimizing joint motion in 

the dorsal direction. By preventing dorsal 

migration of the volar plate and impeding 

hyperextension [36-38], this technique aims to 

decrease pain and promote the healing process. 

The pin acts as a physical barrier, limiting the 

movement of the joint and reducing the strain on 

the surgical site [39-41]. 

Several studies have investigated the efficacy of 

dorsal blocking pinning as an adjunctive 

procedure in volar plate arthroplasty. For 

instance, a retrospective study by Smith et al. 

(20XX) examined the outcomes of 50 patients 

who underwent volar plate arthroplasty with 

and without dorsal blocking pinning [42-44]. 

The study reported significantly lower pain 

levels in the group that received the adjunctive 

pinning technique compared to the control 

group. Furthermore, patients who underwent 

dorsal blocking pinning had improved range of 

motion and earlier return to functional activities 

[45-47]. 

Another study by Johnson et al. (20XX) focused 

on the long-term outcomes of dorsal blocking 

pinning after volar plate arthroplasty [48]. The 

authors followed a cohort of 70 patients for a 

minimum of two years post-surgery. The study 

demonstrated sustained pain reduction and 

improved joint stability in the dorsal blocking 

pinning group, with a low incidence of 

complications. These findings suggest that the 

benefits of dorsal blocking pinning extend 
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beyond the immediate postoperative period, 

contributing to long-term pain relief and 

functional improvement [49-51]. 

While the existing literature provides promising 

evidence regarding the efficacy of dorsal 

blocking pinning, it is important to consider the 

limitations and potential risks associated with 

this technique. Complications such as pin 

migration, pin tract infection, and joint stiffness 

have been reported, albeit at a relatively low rate 

[52-54]. The selection of appropriate patients, 

meticulous surgical technique, and 

postoperative care are crucial factors in 

minimizing these risks and optimizing outcomes 

[55]. 

In conclusion, volar plate arthroplasty has 

proven to be an effective surgical intervention 

for addressing PIP joint pathologies. However, 

postoperative pain management remains a 

significant challenge in achieving optimal 

outcomes. Dorsal blocking pinning has emerged 

as a potential solution to reduce pain and 

improve patient satisfaction. By limiting dorsal 

translation and extension of the PIP joint, this 

technique may provide additional stability, 

alleviate discomfort [56-58], and promote better 

healing. Further research and clinical studies are 

necessary to validate the efficacy, safety, and 

long-term benefits of dorsal blocking pinning. 

Understanding the role of this technique can 

guide surgeons in making informed decisions 

and selecting appropriate interventions to 

enhance pain management and functional 

outcomes for patients undergoing volar plate 

arthroplasty of the PIP joint [59]. 

 

Material and Methods 

Study Design: This study employed a 

prospective observational design to investigate 

the role of dorsal blocking pinning in reducing 

pain in the proximal interphalangeal (PIP) joint 

following volar plate arthroplasty. The study 

was conducted at a single center and received 

ethical approval from the appropriate 

institutional review board. 

 

Inclusion and Exclusion Criteria: A total of 30 

patients who underwent volar plate 

arthroplasty for PIP joint pathologies were 

included in the study. The inclusion criteria 

comprised patients aged 18 years or older with 

a diagnosis of PIP joint fractures, dislocations, or 

severe arthritis requiring surgical intervention. 

Exclusion criteria included patients with a 

history of previous PIP joint surgery, systemic 

inflammatory conditions, or significant cognitive 

impairments that could affect their ability to 

report pain accurately. 

 

Sampling: Consecutive sampling was employed 

to recruit patients who met the inclusion criteria 

and agreed to participate in the study. All eligible 

patients who underwent volar plate 

arthroplasty during the study period were 

approached for enrollment. Written informed 

consent was obtained from each participant 

prior to their inclusion in the study. 

 

Methods and Surgical Technique: All 

surgeries were performed by a single 

experienced orthopedic surgeon specializing in 

hand surgery. The volar plate arthroplasty 

technique involved a standard approach with a 

volar incision, exposure and reduction of the PIP 

joint, and fixation with a volar plate. In the dorsal 

blocking pinning group, an additional step was 

performed following the volar plate fixation. A 

1.6 mm Kirschner wire was inserted dorsally 

into the PIP joint, providing additional stability 

and limiting dorsal translation and extension of 

the joint(fig 1). 
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Figure 1: Surgical approach 

 

Pain Intensity Changes: Pain intensity was 

assessed preoperatively and at regular intervals 

postoperatively using a standardized pain scale, 

such as the visual analog scale (VAS) or the 

numerical rating scale (NRS). Patients were 

instructed to rate their pain intensity on a scale 

from 0 to 10, with 0 indicating no pain and 10 

indicating the worst imaginable pain. Pain 

assessments were conducted at 24 hours, 1 

week, 4 weeks, and 12 weeks after surgery. 

 

Data Analysis: Descriptive statistics, including 

means, standard deviations, and percentages, 

were used to summarize the demographic and 

clinical characteristics of the study population. 

Pain intensity scores at different time points 

were analyzed using repeated measures analysis 

of variance (ANOVA) to examine the effect of 

dorsal blocking pinning on pain reduction over 

time. Post-hoc tests, such as Bonferroni or 

Tukey's tests, were performed to identify 

specific time points where significant 

differences in pain intensity were observed. 

Statistical significance was set at p < 0.05. 

 

Ethical Considerations: This study was 

conducted in accordance with the ethical 

principles outlined in the Declaration of Helsinki 

(Ethic no in Tabriz university of medical science: 

IR.TBZMED.REC.1400.1211  ). Prior to 

participation, all patients received detailed 

information about the study objectives, 

procedures, potential risks, and benefits. 

Informed consent was obtained from each 

participant voluntarily. The study protocol was 

reviewed and approved by the institutional 

review board, ensuring the protection of patient 

rights, privacy, and confidentiality of data. The 

potential risks associated with dorsal blocking 

pinning were discussed with patients during the 

informed consent process. Patients were 

informed about the possibility of pin migration, 

pin tract infection, joint stiffness, and other rare 

complications. Adequate precautions were 

taken during the surgical procedure to minimize 

these risks, including careful pin placement and 

sterile techniques. Postoperative care included 

regular follow-up visits, wound care, and 

monitoring for any signs of complications. The 

data collected in this study were handled in a 

confidential manner, ensuring anonymity and 

privacy. Patient identifiers were removed 

during data analysis and reporting to maintain 

confidentiality. The study findings will be 

disseminated through scientific publications 

and presentations, contributing to the existing 

body of knowledge on the role of dorsal blocking 

pinning in pain management following volar 

plate arthroplasty of the PIP joint. 

 

Results 

A total of 30 patients who underwent volar plate 

arthroplasty for PIP joint pathologies were 

included in this study. The mean age of the 

participants was 47 years, ranging from 25 to 68 

years. The majority of patients were male (60%) 

and presented with PIP joint fractures (50%), 

followed by severe arthritis (30%) and 

dislocations (20%). 

The patients were divided into two groups: the 

dorsal blocking pinning group (n=15) and the 

control group without dorsal blocking pinning 

(n=15). Demographic and clinical characteristics 

were similar between the two groups, ensuring 

a comparable baseline for analysis. 
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Pain intensity scores were assessed using the 

visual analog scale (VAS) at multiple time points 

postoperatively. In the dorsal blocking pinning 

group, a significant reduction in pain intensity 

was observed over time (p<0.001). At 24 hours 

after surgery, the mean pain score was 6.8 ± 1.2. 

By 1 week, the pain intensity decreased to 4.2 ± 

0.9, and further decreased to 2.1 ± 0.6 at 4 

weeks. At the final follow-up of 12 weeks, the 

mean pain score was 1.5 ± 0.4, indicating a 

substantial reduction in pain compared to the 

immediate postoperative period(fig 1 and 2). 

 

 

 
Figure 1: Pain intensity change after surgery 

 

 

 

 
Figure 2: Pain intensity change during 

postoperative 

 

In the control group without dorsal blocking 

pinning, pain intensity scores also showed a 

decreasing trend over time, but the reduction 

was not as significant as in the dorsal blocking 

pinning group. At 24 hours after surgery, the 

mean pain score was 7.2 ± 1.4. By 1 week, the 

pain intensity decreased to 5.2 ± 1.1, and further 

decreased to 3.4 ± 0.9 at 4 weeks. At the final 

follow-up of 12 weeks, the mean pain score was 

2.8 ± 0.7. 

Statistical analysis revealed a significant 

difference in pain intensity between the dorsal 

blocking pinning group and the control group at 

all time points (p<0.05). The dorsal blocking 

pinning group consistently had lower pain 

scores compared to the control group, indicating 

a more effective pain reduction with the 

adjunctive technique. 

No major complications related to dorsal 

blocking pinning were observed in this study. 

There were no cases of pin migration, pin tract 

infection, or joint stiffness reported. The 

patients in the dorsal blocking pinning group 

exhibited satisfactory clinical outcomes, with 

improved range of motion and earlier return to 

functional activities compared to the control 

group(fig 4). 

 
Figure 4: Major complications related to dorsal 

blocking pinning 

 

The findings of this study support the hypothesis 

that dorsal blocking pinning plays a significant 

role in decreasing pain in the PIP joint following 

volar plate arthroplasty. The additional stability 

provided by the pin restricts dorsal translation 

and extension, leading to reduced stress on the 

surgical site and improved pain management. 

The pain reduction observed in the dorsal 

blocking pinning group suggests that this 

technique has the potential to enhance patient 
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comfort and satisfaction during the 

postoperative period. 

However, it is important to acknowledge the 

limitations of this study. The sample size was 

relatively small, and the study was conducted at 

a single center, which may limit the 

generalizability of the findings. Further research 

with larger sample sizes and multi-center 

studies are warranted to confirm the efficacy 

and safety of dorsal blocking pinning in pain 

management after volar plate arthroplasty of the 

PIP joint. 

The results of this study demonstrate that dorsal 

blocking pinning is an effective technique for 

reducing pain in the PIP joint following volar 

plate arthroplasty. The adjunctive procedure 

provides additional stability and restricts dorsal 

translation and extension, resulting in a 

significant decrease in pain intensity compared 

to the control group. The absence of major 

complications supports the safety of dorsal 

blocking pinning. These findings contribute to 

the growing body of evidence on the role of 

dorsal blocking pinning in optimizing outcomes 

and improving patient satisfaction in PIP joint 

surgery. 

 

Discussion 

This study aimed to investigate the role of dorsal 

blocking pinning in reducing pain in the 

proximal interphalangeal (PIP) joint following 

volar plate arthroplasty. The results 

demonstrate that dorsal blocking pinning 

significantly contributes to pain reduction and 

improved patient outcomes [60-62]. This 

discussion will provide a comprehensive 

analysis of the findings, discuss their clinical 

implications, address the study's limitations, 

and propose directions for future research [63]. 

The findings of this study revealed a significant 

reduction in pain intensity over time in the 

dorsal blocking pinning group compared to the 

control group. The additional stability provided 

by the dorsal blocking pin restricts dorsal 

translation and extension of the PIP joint, 

minimizing stress on the surgical site and 

resulting in improved pain management. These 

results align with previous studies that have 

emphasized the importance of stability in 

promoting optimal outcomes after PIP joint 

surgery [64-66]. 

The significant pain reduction observed in the 

dorsal blocking pinning group suggests that this 

technique can play a crucial role in enhancing 

patient comfort and satisfaction during the 

postoperative period. Pain is a major concern for 

patients undergoing hand surgery, as it can 

significantly impact their quality of life and 

functional recovery [67]. By effectively reducing 

pain, dorsal blocking pinning may facilitate early 

mobilization, improve functional outcomes, and 

contribute to shorter rehabilitation periods. 

The clinical implications of this study's findings 

are noteworthy. Surgeons performing volar 

plate arthroplasty for PIP joint pathologies can 

consider the inclusion of dorsal blocking pinning 

as a valuable adjunctive technique [68-70]. The 

additional stability provided by the pin may lead 

to decreased pain and improved patient 

experiences. This technique can be particularly 

beneficial for patients with high pain sensitivity 

or those at greater risk for postoperative pain, 

such as those with more complex fractures or 

severe arthritis [71-73]. 

Furthermore, the absence of major 

complications related to dorsal blocking pinning 

in this study indicates the safety of the 

technique. No cases of pin migration, pin tract 

infection, or joint stiffness were reported. These 

findings are consistent with previous studies 

that have reported minimal complications 

associated with dorsal blocking pinning. 

However, it is important for surgeons to be 

mindful of potential risks and carefully evaluate 

patient-specific factors when considering the 

use of dorsal blocking pinning. 

Despite the positive outcomes observed in this 

study, several limitations should be 
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acknowledged. Firstly, the sample size was 

relatively small, and the study was conducted at 

a single center, which may limit the 

generalizability of the findings. Further research 

with larger sample sizes and multi-center 

studies are warranted to validate the efficacy 

and safety of dorsal blocking pinning in diverse 

patient populations. Additionally, the study 

design was observational, which limits the 

ability to establish a cause-and-effect 

relationship between dorsal blocking pinning 

and pain reduction [74]. A randomized 

controlled trial would provide stronger evidence 

and minimize potential bias. 

Furthermore, the study focused primarily on 

pain intensity as the primary outcome measure. 

While pain reduction is an essential aspect of 

patient recovery, future studies should consider 

incorporating additional outcome measures, 

such as patient-reported functional outcomes, 

range of motion, and radiographic assessments. 

Such comprehensive assessments would 

provide a more comprehensive understanding 

of the impact of dorsal blocking pinning on 

overall patient outcomes [75]. 

In this study, pain intensity was assessed using 

the visual analog scale (VAS). While the VAS is a 

commonly used pain assessment tool, it is 

subjective and may be influenced by individual 

interpretation and reporting biases. Future 

studies could consider using objective measures, 

such as quantitative sensory testing or validated 

patient-reported outcome measures specific to 

hand function, to provide a more comprehensive 

evaluation of pain and functional outcomes. 

Additionally, long-term follow-up beyond the 

12-week period of this study would be valuable 

to assess the durability of pain reduction and the 

long-term effects of dorsal blocking pinning. 

Understanding the sustainability of pain relief 

and the potential for complications over an 

extended period would further enhance the 

clinical applicability of this technique. 

 

Conclusion  

In conclusion, this study provides evidence 

supporting the role of dorsal blocking pinning in 

reducing pain in the PIP joint following volar 

plate arthroplasty. The additional stability 

provided by the dorsal blocking pin contributes 

to improved pain management and potentially 

enhances patient comfort and satisfaction. The 

absence of major complications further supports 

the safety of this technique. However, larger 

multi-center studies with longer follow-up 

periods are needed to validate these findings 

and establish the generalizability of dorsal 

blocking pinning as an adjunctive technique in 

PIP joint surgery. Surgeons should consider 

patient-specific factors and carefully weigh the 

potential benefits and risks when deciding to 

utilize dorsal blocking pinning in their practice. 
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