


Case report 
EFFECT OF PHYSIOTHERAPY REGIME ON STATIC & DYNAMIC BALANCE AND FOOT FUNCTION IN NON-OPERATIVE LOVER’S FRACTURE: A CASE STUDY
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Abstract
Introduction: Lover's fracture," also known as a "Don Juan fracture" or "Casanova fracture" refers to a fracture of the calcaneus (heel bone), often caused by a fall from a height, and is named for the historical trope of a suitor jumping from a window to escape a jealous spouse.(1) Over time, calcaneal burst fractures have been referred to as Lover’s fractures because the injury occurred when a suitor jumped off a lover's balcony to avoid detection. One of the seven tarsal bones is the calcaneus. 
Case Description: The subject of this case study is a 65-year-old woman who lived on Goner Road in Jaipur and suffered a calcaneal fracture, also known as a lover's fracture, three months ago after falling down stairs. Because of her age-related surgical risk profile and the fact that there was little displacement, the injury was treated conservatively. Particularly in older persons, Lover's fracture, which is frequently caused by axial strain to the heel, has a major impact on postural stability and foot biomechanics. The patient complained of localised oedema, ongoing mild to moderate heel pain, and trouble standing and walking for extended periods of time at the time of the physiotherapy referral. 
Intervention: A structured physiotherapy program progressive strengthening, balance training, intrinsic foot muscles strengthening exercise. was provided over a 6-week period (intervention plus follow-up).
Outcomes: Over the program, improved static balance assessed by remained negative, foot posture index improved from 6 (near-normal), reflecting a 33% improvements toward neutral alignment. Functional reach test at baseline to 33.78%cm (low risk fall) at  day 42, representing a 51.5% improvements. Cumberland ankle instability tool  score 24/30 (functional stability) a 41.2% improvements of 7 points.. No adverse events were reported.
Conclusion: In this single case, How patient with non-operatively treated Lover's fractures can greatly benefit from a systematic, progressive physiotherapy program in terms of their static and dynamic balance, foot function, and ankle stability. Over the course of six weeks, the intervention—which included progressive balance training, and intrinsic foot muscle strengthening—produced clinically significant gains in functional reach, static and dynamic  balance, foot function, and ankle stability.
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Introduction
Lover's fracture," also known as a "Don Juan fracture" or "Casanova fracture" refers to a fracture of the calcaneus (heel bone), often caused by a fall from a height, and is named for the historical trope of a suitor jumping from a window to escape a jealous spouse.(1)
Since calcaneal burst fractures happen when a suitor jumps off a lover's balcony to avoid being discovered, they have come to be known as "Lover's fractures." One of the seven tarsal bones is the calcaneus. The others are the talus, cuboid, navicular, first, Cuneiform first and second. Although calcaneal fractures are rare, they have a significant risk of weakening the limb. The dorsal and plantar flexion of the ankle and foot are facilitated by the subtalar or calcaneal-talar joint. Injuries that alter lifestyle include intra-articular displaced calcaneal fractures, and the severity of the fracture and its treatment can occasionally result in Chronic pain, thus many of the afflicted people are unable to return to their pre-disease levels of job, physical exercise, and other activities.(2)
Although they can happen with any injury to the foot or ankle, calcaneal fractures most frequently happen after high intensity events that cause axial loading of the bone. The most common mechanisms of injury are falls from a height and car crashes, although injuries can also result from jumping onto hard surfaces, blunt or penetrating trauma, and twisting/shearing incidents. The bone shortens, widens, and flattens as a result of most traumas. Overuse or repetitive use, like running, can result in stress fractures.(3)
When it comes to assessing, categorising, and treating a calcaneal fracture, however, skilled orthopaedic surgeons are still uncertain because there may be multiple, significantly different criteria and remedies for every particular injury. The traumatologist faces a significant problem because these fractures and their treatment frequently result in both short-term and long-term consequences.The subtalar joint is affected by high-energy trauma in 70% to 90% of calcaneal fractures. A working-age male who has been hurt in a work-related accident is the usual patient. Because of this, this damage has significant socioeconomic consequences, and it is worthwhile to make sure that our patients heal as quickly and fully as feasible.(4)
Case History:
The subject of this case study is a 65-year-old woman who lived on Goner Road in Jaipur and suffered a calcaneal fracture, also known as a lover's fracture, three months ago after falling down stairs. Because of her age-related surgical risk profile and the fact that there was little displacement, the injury was treated conservatively. Particularly in older persons, Lover's fracture, which is frequently caused by axial strain to the heel, has a major impact on postural stability and foot biomechanics. The patient complained of localised oedema, ongoing mild to moderate heel pain, and trouble standing and walking for extended periods of time at the time of  the physiotherapy referral. 
She exhibited an restricted ankle range of motion, and instability when engaging in balance-demanding tasks like walking on uneven surfaces or climbing stairs. The subject was a good fit for this case study since he showed interest in and drive to improve his posture and reduce work-related discomfort. In addition to signing a consent form, the participant agreed to volunteer for an eight-week fitness program. The participant gave his agreement to participate in the study and agreed to resume his normal daily activities as soon as feasible, so we developed a protocol to maintain the sentiment and psychological component of rehabilitation. The patient was previously informed that the case report, which could be published, would include the study's outcome measures and his demographic data.
There was no personal history of smoking or alcohol consumption, and no family history of diabetes mellitus, hypertension, or tuberculosis. No other significant medical or surgical history was reported. 
The study was approved by the Institutional Research and Ethics Committee of Jaipur National University Institute of Medical Sciences and Research Centre (JNUIMSRC), Jaipur. Written informed consent was obtained from the participant for participation and publication of anonymized data.
A documented history  Lover's fracture  (calcaneal fracture), which is frequently caused by axial strain to the heel, has a major impact on postural stability and foot biomechanics. The patient complained of localised oedema, ongoing mild to moderate heel pain, and trouble standing and walking for extended periods of time. Based on history and physical examination, a physiotherapy clinical impression of static & dynamic balance and foot functin in non operative lover’s fracture, trauma history and self-reported TI features were considered relevant contextual factors. Standardized outcome measures FRT (Functional Reach Test), CAIT (Cumberland Ankle Instability Tool), FPI (Foot Posture Index), RT (Romberg Test), were used to correlate psychological trauma responses with functional and biomechanical impairments. The FRT, CAIT, FPI, RT  were used, and pre-readings were taken. 
Funtional Reach Test (FRT):  8.78inches (22.30cm)
Cumberland  Ankle Instability Tool (CAIT): 17/30
Foot Posture Index (FPI): 9
Romberg Test (RT): +ve
The patient underwent a structured 6-week physiotherapy protocol under supervision. This physiotherapy protocol has been copyrighted with the Copyright Office, Government of India (Certificate No. LD-20260180224; Application No. LD-44275/2025-CO).

Intervention Components:
               Table 1: Strengthening Exercises
	S.No.
	Exercise
	Position
	Description
	No. of repetition and sets

	1.
	Intrinsic foot muscle (IFM) exercises(5)
	The exercise is performed in a sitting position.
	Intrinsic foot muscle exercise on strengthening the small stabilizing muscle within the foot that support the medial longitudinal arch. 
	 10-15 repetitions per set × 2 sets per session.

	2.
	Clamshell (G. Medius Strengtheningexercise)(6)
	The clamshell exercise is performed in a side lying position.
	From the starting position, the individual slowly lifts the toe knee upward while keeping the feet together, resembling the opening of a clamshell. The movement occurs at the hip joint without rotating the trunk pelvis. This exercise primarily strengthens the glutes medius and other hip abductor muscles, which are important for pelvic stability and lower limb alignment.
	10-15 repetitions per set × 2 set per session.

	3.
	Gluteal Squeeze(7)
	The gluteal squeeze  exercise is performed in a supinr (lying on the back) position with both legs extended or knees slightly flexed.
	From the starting postion, the individual gently contracts both gluteal muscles by squeezing the buttocks together without lifting the hips or holding the breath. The contraction is helf for approximately 5-10 seconds, ensuring no compensatory movement of the lower back or pelvis.
	10 repetitions per set × 1 set per session.

	4.
	Prone Leg Lift (G. max.)(8)
	The prone leg lift exercise is performed in a prone postion, with the indiviual lying flat on the the abdomen on a firm surface.
	From the starting position, one leg is slowly lifted upward toward the ceiling while keeping the knee straight and avoiding excessive arching of the lower back. This exercise primarily strengthens the gluteus maximus and hamstring muscles while promoting hip extension control and pelvic stability.
	10 repetitions per set × 1 set per session.

	5.
	Strengthening exs. of Ankle Evertor & Invertor(9)
	The strengthening  exercise for ankle evertors and invertors is commonly performed in a long sitting positrion with the legs extended in front,
	For ankle inversion, the individual moves the forefoot inward against the resistance of the band while keeping the leg stable and avoiding movement at the knee or hip. For ankle eversion, the forefoot is moved outward against resistance in a controlled manner. These exercises strengthen the tibialis posterior (invertors) and peroneal muscles (evertors), improving ankle stability and preventing injuries.
	10-15 repetitions per set × 2 set per session.

	6.
	Static  Quads.(10)
	The static quadriceps (static quads) exercise is performed in a supine or long sitting position with the leg extended straight in front .
	From the starting  position, the individual tightens the quadriceps muscle by pressing the back of the knee downward into the towel or floor while pulling the toes slightly toward the  body. The contraction is held for about 5-10 seconds without lifting the heel off the surface 
	10 repetitions per set × 2 stes per session. 

	7.
	Dynamic Quads (with wt. Cuff)(11)
	The dynamic quads exercise with a weight cuff is performed in a high sitting or long sitting position on a treatment table or chair.
	From the starting position, the individual slowly extends the knee by lifting the lower leg upward against the resistance of the weight cuff until the knee is fully straightened. The quadriceps muscle is actively contracted at the top position and held for 2-3 seconds.
	10 repetitions per set × 2 stes per session. 

	8.
	Side Straight Leg Raise(12)
	The side straight leg raise exercise is performed in a side-lynig position.
	From the starting position, the upper leg is slowly lifted upward  toward the ceiling while keeping the knee straight and the toes pointing forward. The leg is raised to approximately 30-40 degrees or as comfortable, held for 2-3 seconds, and then slowly lowered back to the starting  position in a controlled manner 
	10 repetitions per set × 2 stes per session. 



Single leg balance(13) (occur in 3rd week for 6 days):
Table 2: Single leg balance(13)

	S.No.
	Exercise
	Position
	Description
	No. of repetition and sets

	1.
	Single leg balance(13)
	Standing position 
	The position is held for 10-30 seconds while maintaining steady breathing and proper posture. As balance improves, the exercise can be progressed by closing the eyes, standing on an unstable surface, or performing  gentle upper limb movements. This exercise improves ankle stability, proprioception , and lower limb control.
	3 repetitions  × 1 sets.



Table 3 : Side walk(14)  (occur in 3rd week for 6 day):

	S.No.
	Exercise
	Position
	Techniques
	No. of repetitions and sets

	1
	Side walk(14)  

	Standing  position 
	From the starting position, the individual steps sideways in one directions while maintaining slight knee flexion and constant tension in thje resistance band. After taking several controlled steps in one direction, the movement is repeated in the opposite direction. 
	3 reps  × 1 set



Ergonomic and Mindfulness Advice:
Practice mindful breathing during triggering situations and use a pillow between knees when side-lying. Exercises were performed 6 days a week for 4 weeks, and a 2-week follow-up was taken. Total 6 weeks8
Outcomes after 6 Weeks:
Funtional Reach Test (FRT)(15):  13.30inches (33.78cm)
Cumberland  Ankle Instability Tool (CAIT)(16): 24/30
Foot Posture Index (FPI)(17): 6
Romberg Test (RT)(18): -ve
Subjective Improvements:
The patient reported reduced pain, improved static balancing, improved dynamic balancing, improved foot function,  improved walking, and functional recovery and regained independence in basic activities of daily living (ADLs).
Adverse Events:
No adverse events or complications were reported. 
Discussion:
The present case study evaluated the effect of a structured physiotherapy regime on static balance, dynamic balance, and foot function in a patient with a non-operative Lover’s fracture (calcaneal fracture). The findings of this study demonstrated significant improvements in balance parameters and functional outcomes following a 6-week intervention program. Improvements were observed in the Functional Reach Test (FRT), Foot Posture Index (FPI), and Cumberland Ankle Instability Tool (CAIT) scores from baseline to post-intervention, indicating enhanced postural control, foot alignment, and ankle stability.
Calcaneal fractures are known to impair weight distribution, subtalar joint mobility, and proprioceptive feedback, leading to deficits in both static and dynamic balance. The physiotherapy regime in this study incorporated intrinsic foot muscle strengthening, ankle strengthening, hip stabilizing exercises, proprioceptive training, and balance exercises, which collectively contributed to neuromuscular re-education and improved lower limb biomechanics. Strengthening of the intrinsic foot muscles and ankle invertors/evertors likely enhanced medial longitudinal arch support and ankle stability, while hip abductor strengthening and dynamic balance training improved overall lower limb alignment and postural control.
The observed improvements align with previous literature suggesting that targeted rehabilitation enhances functional recovery and balance performance after calcaneal and ankle fractures. Progressive loading and balance training may have facilitated improved proprioception and motor control, which are essential for restoring functional mobility and reducing fall risk. Although this is a single case study and generalization is limited, the findings support the clinical importance of a comprehensive physiotherapy program in improving static and dynamic balance as well as foot function in patients with non-operative Lover’s fracture.
However, this study has certain limitations, including a single-case design and short-term follow-up, which restrict the generalizability of findings. Future research involving larger cohorts and longer observation periods is needed to further substantiate the long-term efficacy of  trauma-informed physiotherapy interventions.
Conclusion:
This case study shows how patient with non-operatively treated Lover's fractures can greatly benefit from a systematic, progressive physiotherapy program in terms of their static and dynamic balance, foot function, and ankle stability. Over the course of six weeks, the intervention—which included progressive balance training, and intrinsic foot muscle strengthening—produced clinically significant gains in functional reach, static and dynamic  balance, foot function, and ankle stability. These findings highlight the effectiveness of a comprehensive rehabilitation approach that addresses both local and proximal contributors to postural control, particularly in elderly patients where surgical risks may be prohibitive. The results are consistent with new research that supports active rehabilitation techniques for calcaneal fractures, despite the single-subject design's limitations on generalisability. To confirm these results, improve treatment plans, and evaluate long-term results, future studies should concentrate on larger controlled trials. However, this study offers a useful foundation for conservative treatment of calcaneal fractures, highlighting the potential of physical therapy to improve function and lower the risk of falls in this patient group.
Limitations
 The study had certain limitations that should be considered while interpreting the results. The sample size was relatively small, which may limit the generalizability of the findings to a larger population. The duration of the intervention was short, restricting the ability to assess long-term effects and outcomes. Additionally, participant adherence to the exercise program outside supervised sessions could not be fully monitored, which may have influenced the results. External factors such as individual lifestyle differences, physical activity levels, and compliance may also have affected the overall outcomes. Further studies with larger sample sizes and longer follow-up periods are recommended to validate and expand upon these findings.
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