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Abstract 

Background: Due to the complex anatomy and the importance of the joint to the functioning of the hand, 

the proximal interphalangeal (PIP) joint injuries represent a clinical issue. Without proper and immediate 

rehabilitation, fractures of the ring finger phalanx base with a subsequent PIP joint subluxation often lead 

to pain, stiffness, instability and functional defects. 

Presentation of a Case: In this case study, the patient is a 27year old male, with PIP joint subluxation and 

ring finger phalanx base fracture in the right ring finger. Surgical treatment included open reduction, 

internal fixation using a K-wire, volar plate and collateral ligament repair. Intervention: The patient 

enrolled in a phase-by-phase physiotherapy rehabilitation program, which was done in a structured way 

during the period of April to September after surgery. The program emphasized early controlled 

mobilization, methods of working with soft tissues, joint mobilization, progressive strengthening, training 

of functional tasks, educating patients, and an exercise program at home. 

Outcome measure: Pain was measured with Numerical Pain Rating Scale (NPRS), whereas the range of 

motion at the PIP joint, Manual Muscle Testing (MMT), grip strength, and total functional hand use were 

measured as the functional recovery. 

Result: Once the patient was provided with rehabilitation, their pain management was considerably 

reduced, PIP joint mobility was considerably better, their fingers were stronger, their grip and hand 

dexterity were enhanced, and their daily and occupational activities became independent. 

Conclusion: The importance of tailored rehabilitation methods is highlighted in this case by showing the 

effectiveness of an early, systematic, and multimodal rehabilitation approach to physiotherapy as a method 

of maximizing functional recovery following surgical repair of severe damage to the PIP joints. 

 

Keywords: PIP joint subluxation, proximal interphalangeal joint, hand rehabilitation, physical therapy, 

Joint mobilization, soft tissue mobilization, and functional recuperation 

 

Background 

Their complexity hand injuries are often ignored and overshadowed by length of bone fracture which must 

be attended to carefully [1]. Difficulty in managing consequence of might include stiffness overtreatment 
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under-treatment or combination of both over poor treatment [1]. The human hand is the most sensitive 

organ that could be damaged in many situations, like sports, industry, agriculture as well as accidents [1]. 

Phalangeal and Metacarpal fractures constitute a significant percentage of hand fractures, with a 

prevalence rate of 10 per cent of the total fracture of the upper extremity [1]. Especially, the presence of 

phalangeal fractures may lead to severe consequences on the functionality of the hands [1]. A common 

and technically simple method to fix Kirschner wire (K-wire) has the benefit of versatility in single or 

multiple wire and crossing configurations [1]. The proximal interphalangeal (PIP) joint injuries are some 

of the commonest injuries to the hand because the middle finger is lengthy and exposed during functional 

activities [1]. Since they impact the volar plate, collateral ligaments, and articular congruency of the joint, 

fracture at the base of the middle phalanx with the PIP joint displacement is clinically significant since, 

when untreated, can result in instability and the rapid onset of stiffness [1]. The PIP joint is very sensitive 

to the trauma and as such, minor injuries result in swelling, loss of coordinated hand movement, flexion 

contracture and permanent deformity [2]. To restore range of motion, reduce pain, and prevent adhesion, 

persistent edema, or post-traumatic arthritis, it is important to have early and controlled rehabilitation to 

avoid these consequences [2]. Due to anatomical complexity and critical importance of proximal 

interphalangeal (PIP) joint in the operation of fingers, injuries to the base of the middle phalanx, 

particularly those associated with proximal interphalangeal joint displacement, present a significant 

challenge [2]. Volar plate, collateral ligaments and bony architecture together maintain the stability of PIP 

joint, which is a hinge joint that is needed in gripping and fine motor skills [2]. In case any of these 

structures are destroyed, it can cause long-term functional losses, discomfort, and instability [2]. 

Physiotherapy is aimed at decreasing the rigidity of the soft parts of the body, ensuring joint mobility, and 

re-establishing functional use of the injured finger [3]. Manual treatment of the soft tissues like myofascial 

release, trigger point treatment, soft tissue mobilization, and retrograde massage have proved effective in 

the edema reduction, circulation, and tissue extensibility in the rehabilitation of hand injuries [3]. Such 

techniques are useful in reducing scarring attachments and enhancing maximum tensile gliding which is 

essential to complete functional recovery [3]. These methods coupled with functional therapy involving 

task-oriented exercises, graded strengthening, tendon-sliding exercises, and proprioceptive training will 

ease the quicker re-entry of daily activities and fine motor control [3]. It is reflected that active 

mobilization in the early stage with controlled conditions yields better result than long-term 

immobilization [3]. Proprioceptive neuromuscular facilitation (PNF) was then also known as 

proprioceptive facilitation, and was first put forward in the 1950s [8]. PNF was originally establishments-

wise rehabilitation. It is a research that the Kaiser Institute funded in the 1940s. The developers are 

formally international PNF association (IPNFA) [8]. PNF is also a significant part of rehabilitation and is 

prevalent in the physiotherapy curriculums of most nations. PNF promotes motor learning, motor control, 

muscle strength and motor mobility and is believed to be holistic rehabilitation technique [9]. This 

comprehensive approach to rehabilitation combines task-oriented training and manual support in order to 

increase learning and control [9]. The movement (MWM) based on the concept developed by Mulligan in 

1999 proves to be useful in the rapid analgesic and repositioning movement of the bone parts as it can 

rectify the positioning mistakes of the bony parts [10]. MWM is a method that is employed in the 

promotion of active physiological motion by the use of manual force that would enable the translational 

or rotational glides of articular [11]. This shows the value of proper and monitored activities in the 

rehabilitation program that helps an individual with phalanx fractures to heal quickly [12]. The objectives 

of the study are prevention of problems, improving the results of treatment, and providing the information 
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which will be applicable in terms of assisting to improve the care and getting back to the work place in 

the industrial environment [1]. Damage of these structures changes the biomechanics of joints in fractures 

of middle phalanxes and causes an unnatural distribution of loads, pain, and movement loss [14]. During 

recovery, the elasticity of the soft tissue and restoration of an integrated muscle activity is required [14]. 

The structural integrity of the PIP joint is at risk when there is fracture of the base of the middle phalanx 

[5]. In the case where the interested surfaces do not lose contact, but retain some contact it is termed as a 

partial dislocation of the joint [5]. This frequently happens when much force is applied and it may break 

not only the bone, but also the volar plate, collateral ligaments or both. Instability, joint kinematics changes 

and possible soft tissue impingement resulting in pain and limited range of movement are some 

biomechanical changes [14]. Their rehabilitation requires a good grasp of their complex relationships 

among themselves [14]. Surgical and Non-Surgical PIP Joint Dislocations and Fractures the PIP joint 

fractures and fracture dislocations can be treated in many different ways, such as conservative or surgical 

[14]. 

 

Soft Tissue Methods Work in the Recovery of Hand injuries. 

Soft tissue treatments became significant additional interventions in post-operative rehabilitation of the 

hand [5]. Instrument-aided soft tissue mobilization (IASTM) has been demonstrated to have a role in the 

control of post-operative stiffness and enhanced functional outcomes [5]. IASTM reduced the pain at rest 

and exercise much more in comparison with muscular energy approaches to pain when combined with 

conventional therapy [5]. The soft tissue mobilization techniques can be used in myofascial limitations 

and adhesions that occur often after hand injuries and surgery [5].In the situation when hand rehabilitation 

is needed, the muscle energy techniques (MET) have also shown promise [5]. The manual therapy methods 

of promoting the mobility of the joints and the flexibility of the soft tissues through the natural contractions 

of the body muscles have been successfully integrated into the holistic rehabilitation programs [5]. IASTM 

and MET have shown substantial improvement in range of motion and functional outcomes in trials 

comparing the activities of different form soft tissue mobilization to treat post-operative stiffness; although 

IASTM has provided more advantages in the treatment of pain [5]. 

Epidemiology: PIP joint injury is about 40% of all finger joint injuries, and phalangeal fracture comprises 

1015% of all skeletal fractures. Intra-articular fracture of the middle phalanx base is often associated with 

joint subluxation because the supporting structures are disrupted [6]. 

Prevalence: It has been shown that the PIP joint has a 20-30 percentage of fractures of the phalange, and 

without early rehabilitation, up to 50-60 percent of the cases can become stiff or will lack functionality. 

The ring finger is usually affected due to its anatomy and the manner in which it transmits force after an 

accident [6]. 

Scope of the study: The objective to improve the extent of motion and alleviate pain in a patient having 

a ring finger phalanx base fracture and PIP joint subluxation, this case study will involve a coordinated 

physiotherapy method and show that both manual and functional rehabilitation can be useful. 

 

Clinical presentation 

Patient data 

The patient is a 27-year-old male who plays in the IT industry and sustained an injury to his right ring 

finger in the field during a cricket game, 25/02/2024. He reported at about 3-4 weeks of age when he had 

undiminished pain, swelling, deformity and limited movement of the right ring finger. The clinical and 
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radiological examination showed that the fracture of the right ring finger was at the base of the middle 

phalanx and subluxation of the PIP joint. Owing to the delayed presentation and instability in the joints, 

surgical management was to be done. Regional block anaesthesia on 16 /03 /2024, the patient received 

open reduction and internal fixation with K -wire, volar plate and collateral ligament repair. During 

surgery, the fragment of a fracture was shortened, the PIP joint was moved, and the stability was ensured 

using axial K-wires. After surgery, the patient became stable, she was recommended to splint her fingers, 

elevate her position, use analgesics, and do a slow rate of mobilization. He was advised about possible 

stiffness, and the K-wire should be removed after 4-6 weeks. A 27-year-old right-handed male presented 

himself to a rehabilitation centre after sustaining a serious injury to his right-ring finger. The diagnosis 

was a fracture of phalanx base of the ring finger combined with PIP joint subluxation. Immobilization was 

included in the initial medical treatment as suggested by orthopaedics. The patient received physiotherapy 

between April to September after coming out of the hospital. 

 

Clinical Examination and Findings 

After signing the informed consent, the patient was carried along to undergo a comprehensive clinical 

assessment. It is a male patient who is of the age of majority and is more right-handed. His right ring finger 

had a fracture of the phalanx base and a dislocation of the proximal interphalangeal (PIP) joint. 

General observation: According to the observational analysis, this patient was independent in mobility 

and had a muscular structure. No signs of troic skin changes and general edema were present. Vital signs 

remained stable. 

Local Examination (Right Ring Finger) 

Post-operative condition: No evidence of infection and the surgical wound was healed. 

Skin: There is moderately persistent peri-articular skin that encircles the PIP joint. 

Skin condition: The skin turns yellow and black, there is an increase in temperature, etc. healthy scar 

develops. 

Deformity: Finger positioning had slight deformity. 

Tenderness: Deep palpation of the PIP area demonstrates moderately tender area. 

 

Table 1: Range of Motion (ROM) – Proximal Interphalangeal (PIP) Joint (Right Ring Finger) 

Movement Normal ROM Pre-Rehabilitation  

Flexion 0–80° 0–10°  

Extension 0° −15° (extension lag)  

Functional Arc — Restricted  

 

Table 2: Muscle Tone Assessment – Right Ring Finger (PIP Joint) 

(Modified Ashworth Scale) 

Muscle Group Muscle Tone Grade Description 

Finger Flexors 1 Slight increase in tone with catch and release at end range 

Finger Extensors 0 Normal tone 

Intrinsic Hand Muscles 0–1 Near normal tone 
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Table 3: Muscle Strength Assessment – Right Ring Finger 

(Manual Muscle Testing – MMT) 

Muscle Group Pre-Rehabilitation  

PIP Joint Flexors Grade 1/5  

PIP Joint Extensors Grade 2/5  

Intrinsic Muscles Grade 3/5  

Grip Strength (Functional) Reduced  

 

Table 4: Pain Assessment – NPRS Scale 

Activity Pre-Rehabilitation 

At Rest 3/10 

During Movement 9/10 

During Functional Use 4/10 

 

UNIQUNESS OF THE STUDY 

A functional, tissue-based, approach to rehabilitation of PIP joint subluxation is presented in this case 

study, in which the primary focus is on early functional activity and the use of soft-tissue methods instead 

of long-term immobilisation or exploitation. It provides efficient re-establishment of joint congruency, 

movement, and hand action, providing valuable clinical information to physiotherapists and hand 

therapists in which the evidence is scarcely available in single individuals. 

 

Investigations and Findings – Right Ring Finger 

 

Investigation Time Findings 

X-ray (AP& 

Lateral Views) 

Pre-

operative 

Middle phalanx base fracture of the right ring finger with 

associated PIP joint subluxation 

X-ray (AP& 

Lateral Views) 

Post-

operative 

Anatomical reduction achieved; PIP joint congruity restored; 

fixation maintained with K-wire no displacement or implant-

related complications 

 

DAY 1 X-RAY 
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After 10days temporary 
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Pre operative and post operative x-ray 
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Physiotherapy management 

The physiotherapy program was set to eliminate the affected PIP range of motion, decrease the stiffness 

and pain, and increase the finger strength and endurance in performing daily activities. Patient education, 

family education, and a formal home exercise program and proper splinting were highlighted to be 

followed to guarantee compliance and avoidance of the recurrence of PIP contracture. 

Phase I: Protection and pain relief Phase (Week 0-3) 

Aims: Reduce pain and edema Protect surgical repair Prevent stiffness 

Interventions 

• Methods of edema and elevation management. 

• Gentle soft tissue movement of the finger and the hand. 

• Mobilization of scars (after wound healed) 

• Passive, as well as active-assisted ROM in pain-free range. 

• Finger flexors and finger extender isometric exercises. 

• Education of patient on hand positioning and activation modification. 

Phase II: Mobility, Tissue Extensibility Phase ( Weeks 3-6 ) 

Aims Improve: PIP joint mobility Lessen the stiffness of the soft tissues. 

Restore tendon gliding 

Interventions 

• Joint mobilization (Grade I- II to Grade III in PIP joint) Peri-articular release techniques of soft tissues. 

• Tendon gliding exercises Control extension based active ROM exercises. 

• Light therapy putting exercises with soft therapy putty. 

• Preparation of tissue extensibility by heating of the tissues before the mobilization. 

Phase III: Phase of Strengthening and Function (Weeks 6–10) 

Aims 

• Increase muscle strength 

• Develop pinching and gripping skills. 

• Enhance functional hand use 

Interventions 

• Finger flexors and extensor exercises of progressive resistance. 

• Understanding the ideas and pinching with putty, balls and putting gripers. 

• Technical training (writing, buttoning, manipulation of objects) Myofascial triggering point dry 

needling release in intrinsic and extrinsic hand muscles. 

• Proprioceptive and coordination activities. 

Phase IV: Developed Functional training Phase (Weeks 10-12) 

Aims 

• Rehabilitate almost normal hand function. 

• Curtail recurrence of stiffness. 

• These are the work-related requirements that should be prepared. 

Interventions 

• High-level functional and occupational tasks simulation. 

• Stretching at the end-range and mobilizing. 

• Grip endurance training Exercise program development in the home 
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Goals 

Short-Term Goals 

1. To lessen pain and inflammation surrounding PIP joint according to NPRS. 

2. To support the structures that were operated on to uphold the alignment of the joints. 

3. To calm down post-operative edema and avoid adhesions of scar. 

4. To enhance the soft tissue extensibility about the PIP joint with the aid of soft tissue release procedures. 

5. To inhibit joint stiffness and contracture through starting passive and active- assisted ROM. 

6. To sustain activations of the muscles of the finger’s flexors, extensors and intrinsic muscles of the 

hand by use of isometric exercises. 

7. To teach the patient about hand positioning, splint care and activity modification. 

 

Long-Term Goals 

1. To get the PIP joint functional range of motion necessary in daily activities. 

2. To enhance muscle strength of finger flexors, extensors and intrinsic muscles to close to normal. 

3. To increase the grip and pinch strength with the help of the progressive grasping and functional 

exercises. 

4. To decrease movement and functional pain to minimum or zero pain. 

5. To re-establish fine motor-skills and hand-dexterity to get on with occupational tasks. 

6. To avoid the long-term complications like stiffness of joints, deformity, and post-traumatic arthritis. 

7. To facilitate the restoration of the patient to gain independence in the application of the activities of 

daily living and work activities. 

8. To achieve long-term joint health by a structured exercise program at home 

 

Results 

Following organized physiotherapy, the patient was found to have positively improved pain, PIP joint 

range of motion, and finger strength, grip and hand dexterity. In general, the daily and work-related 

functional hand use and independence were achieved after the injury to the middle phalanx base of the 

ring finger, with the PIP joint dislocation. 

 

Table 1: Range of Motion (ROM) – Proximal Interphalangeal (PIP) Joint (Right Ring Finger) 

Movement Normal ROM Pre-Rehabilitation Post-Rehabilitation 

Flexion 0–80° 0–10° 0–75° 

Extension 0° −15° (extension lag) −5° 

Functional Arc — Restricted Improved 

 

Table 2: Muscle Tone Assessment – Right Ring Finger (PIP Joint) 

(Modified Ashworth Scale) 

Muscle Group Muscle Tone Grade Description 

Finger Flexors 1 
Slight increase in tone with catch and release at 

end range 

Finger Extensors 0 Normal tone 
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Muscle Group Muscle Tone Grade Description 

IntrinsicHand Muscles 0–1 Near normal tone 

 

Table 3: Muscle Strength Assessment – Right Ring Finger 

(Manual Muscle Testing – MMT) 

Muscle Group Pre-Rehabilitation Post-Rehabilitation 

PIP Joint Flexors Grade 1/5 Grade 4/5 

PIP Joint Extensors Grade 2/5 Grade 4+/5 

Intrinsic Muscles Grade 3/5 Grade 4/5 

Grip Strength (Functional) Reduced Improved 

 

Table 4: Pain Assessment – NPRS Scale 

Activity Pre-Rehabilitation Post-Rehabilitation 

At Rest 3/10 1/10 

During Movement 9/10 2/10 

During Functional Use 4/10 2/10 

 

Outcome Measures 

Pain: Numerical Pain Rating Scale (NPRS). 

Goniometric measurement of PIP joint: Range of Motion. 

Muscle Strength: Manual Muscle Examination (MMT). 

If not, they are unable to do activities of daily living and have a reduced level of comprehension. 

 

Discussion 

The positive outcomes observed in this case indicate the significance of physical therapy early and in a 

systematic manner in the treatment of proximal interphalangeal (PIP) joint issues following surgical 

stabilization [2]. Due to the complex nature of the joint, the small size of the articular surface, and the 

significant role that the joint plays in the operation of the hand, the trauma to the base of the middle 

phalanx and associated PIP joint dislocation is extremely challenging to treat. Surgical fixation, however, 

although needed to ensure that there are joint stability and anatomical positioning, is not sufficient in itself 

to achieve the most optimal functional recovery [2]. Normal post-operative issues such as joint stiffness, 

tendon adhesions, muscular weakness, discomfort, and lack of dexterity may severely impair the ability 

to perform every day activity [1]. To normalize the state and prevent the development of long-term 

handicapping, the timely, properly planned, and gradual intervention of physiotherapy is necessary [1]. 

Localized myofascial tightness, scar adhesions and peri-articular stiffness were treated using the soft tissue 

treatments commencing the therapy [4]. Post-surgical remodelling of tissue and immobilization often 

result in reduced tissue extensibility and reduced joint mobility which may manifest as flexion contractures 

or extension lag [4]. Soft tissue mobilization and scar release allow the enhancement of the local 

circulation, collagen alignment, and inhibit the creation of constraining adhesions [4]. Together with the 

decrease of discomfort, these techniques set the conditions of a further active mobilization [5]. The 

Numerical discomfort Rating Scale revealed that the frequent application of soft tissue techniques in this 
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case was associated with significant improvements in the flexibility of the PIP joints and reduction in the 

discomfort [5]. Joint mobilization also formed another crucial component of the rehabilitation plan[5]. PIP 

joint is a type of hinge synovial joint, which is stabilized by the extensor mechanism, volar plate, and 

collateral ligaments. Immobilization may cause restricted joint kinematics and tightness of the capsule 

even over short periods of time [6]. Mobilization is gradual and gentle without jeopardizing the operation 

of the surgical repair to regain the joint mechanics of the low-grade oscillatory movements to the end-

range mobilization [6]. The flexion and extension of the PIP joint in this case had been enhanced due to 

use of controlled mobilization methods, which gradually reduced the extent of lag in extension and 

allowed the relevant range of movement [6]. Normal arthrokinematics also supported smoother tendon 

gliding, which is fundamental to the functioning of fingers, by restoring normal arthrokinematics [6]. 

Functional therapy and task-oriented activities were also included in the early stages of the rehabilitative 

program in order to promote hand use and neuromuscular re-education [6]. Activities that encourage well-

coordinated movement patterns, proprioception, and dexterity are grabbing, pinching, object handling, 

and activities that reflect daily chores [6]. Rather than just being confined to the clinical testing, such 

functional tasks ensure that muscular strength and range of motion are increased with huge gains in the 

activities of daily living [6]. Functional activities enhanced grip and pinch, rejuvenated hand control as 

well as enhancing ability of the patient to use the dominant hand in activities that are related to their career 

and lifestyle [7]. This multimodal approach of combination of different method dry needling, gripping 

exercises, functional therapy, soft tissue mobilization and joint mobilization is found to be successful in 

the treatment of complicated finger injuries [7]. Both approaches address a specific aspect of the post-

operative impairment: joint mobilization addresses the restoration of mechanics, functional exercises 

transform physical advantages into the usable hand function, whereas soft tissue interventions such as dry 

needling strike the issue of pain and stiffness [7]. The combination of these strategies into the rehabilitation 

protocol not only accelerated the recovery process but also improved the long-term functional outcomes 

of the PIP joint injuries as the recent studies have shown that the early and comprehensive hand 

rehabilitation is the most effective way to cure the injury after the surgical stabilization [7]. 

 

Limitations of the Study 

• The limitation of the single patient case study is the inability to generalize. 

• No standardized hand function questionnaires (e.g. DASH). 

• There was no long-term follow up to evaluate degenerative changes. 

 

Conclusion 

In this case study, a fracture of the middle phalanx base of the ring finger with PIP joint subluxation can 

be managed in a phase-by-phase physiotherapy rehabilitation treatment that incorporates the use of soft 

tissue methods, joint mobilization, functional therapy, grasping exercises, and dry needling with 

significant improvement of pain, mobility, strength, and functional outcomes. To have the most successful 

recovery, it is important to intervene as early as possible and develop individualized treatment programs. 

 

Future Scope of the Study 

Future study should include larger sample, comparative research that must evaluate different rehabilitation 

measures. Long-term follow-up studies are required to assess the long-term outcomes and prevent post-
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traumatic arthritis. Further research should be done on the impact of dry needling in rehabilitating the 

hands by randomized controlled trials. 
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