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ABSTRACT

Background: Muscle tightness refers to the sensation of tension or stiffness in the muscles, often resulting from factors such
as excessive physical activity, inadequate warm-up before exercise, muscle injury, or underlying medical conditions. This
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INTRODUCTION
The global improvement in health
conditions following the COVID-19

pandemic has brought Bali into the
spotlight for tourists. Tourism levels are
gradually recovering with the arrival
of both international and domestic
visitors. The government and investors
are beginning to revitalize and introduce
innovations to restore Balis tourism
sector. Enhancing the quality of healthcare
services has become a primary concern,
given the potential injuries that tourists
might experience. Academics and
healthcare professionals collaborate in
their respective fields, covering everything
from prevention, health promotion, and
treatment to rehabilitation. Observing
potential hazards in tourist areas is crucial
to prevent injuries during all tourism
phases before, during, and after engaging
in tourist activities.

Bali, renowned for its beaches and
waves, attracts many tourists. According
to the Central Statistics Agency of Bali

Province 2022, the number of international
tourists visiting Bali in December 2022
was 377,276, representing an increase
of 31.27% compared to the previous
month.! The rising number of tourist
visits also correlates with an increase in
the incidence of accidents. Engaging in
activities at the beach carries a higher
risk of accidents than land activities.>
Previous research reported 16 cases of sea
swimmers experiencing spinal injuries
when overturned by ocean waves, with all
injuries located in the sub-axial cervical
spine. Hyperextension was the most
common injury mechanism, accounting
for 75% of cases.*

Surfing is a water sport involving
riding on a board atop ocean waves. This
activity is highly favoured by international
tourists, especially during the winter
season in their home countries. The
sport comprises several stages, including
paddling, resting, wave riding, breath
holding, and maintaining balance on the
surfboard in the waves. All these stages

article describes a case of a surfer patient with muscle tightness who has had ACL reconstruction meniscectomy and physical
therapy management.
Case description: The patient was a 51-year-old male surfing athlete from New Zealand diagnosed with muscle tightness.
The patient had a history of ACL and meniscus injuries, followed by ACL reconstruction and meniscectomy of the right knee.
The patient was on vacation in Bali, and he was surfing every day. The patient underwent physical therapy twice a week.
The intervention program included modalities (transcutaneous electrical nerve stimulation and ultrasound), manual therapy
(massage and patellar mobilization), and exercise therapy (range of motion exercises, strength training, and stretching).

Conclusion: The physical therapy intervention program designed for one week can yield positive results in reducing pain
levels, improving the range of motion of the right knee, increasing the circumference of the right knee segment, and
enhancing the functional activities of the right knee.

Keywords: Physical therapy management, surfing, tightness muscle, tourist injuries.
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require significant muscle strength.’
Muscles with increased torso rigidity more
effectively transfer force, resulting in more
incredible limb speed.®

According to Andrew Nathanson et
al, who conducted a study with 1,348
participants, there were 1,237 acute
injuries and 477 chronic wounds. Of the
acute injuries, 42% were abrasions, 13%
were contusions, 12% were sprains/strains,
and 8% were fractures. Acute injuries
were distributed, with 37% in the lower
extremities and 37% in the head and neck.
Meanwhile, 55% of all injuries resulted
from contact with the surfboard itself, 12%
from contact with another surfer’s board,
and 17% from contact with the ocean
itself.”

Overuse injuries are influenced by
repetitive movements that result in
microtrauma to muscles, tendons, bones,
or bursae. This generates pain during
movement and can affect joints in the
body. Some cases of tendinopathy, physical
injuries, and stress reactions result from a
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“failed healing response,” where the natural
inflammatory response and healing
process are disrupted.®® Recreational
and professional surfers can spend up
to 4 hours in the water during a single
session.'® Paddling in a prone position for
an extended period with isometric cervical
hyperextension and repetitive movements
through manoeuvres can lead to overuse
injuries in surfing.!’ Imbalances in muscle
contractions and a lack of flexibility in the
shoulder, abdomen, back, and hip regions
can be risk factors for surfers’ injuries.
In cases of overuse, there is an increase
in muscle tension from both active
and passive stabilization mechanisms.
Passively, muscles may shorten due to
postural adaptations or the presence of scar
tissue, while actively, muscles may shorten
due to spasms or repeated contractions,
referred to as muscle tightness.'>"* Due to
the injuries experienced by the patient, an
improvement in the safety and security
of tourism is necessary. Additionally,
education regarding the risks associated
with water sports activities is paramount.
This research aims to determine the
effectiveness of the intervention program
provided to the patients so that they can
enjoy their vacation time in Bali.

CASE DESCRIPTION

A 51 years old, surfing athlete, male
patient, complained of a dull ache in the
medial and lateral patella. The patient
also reported tightness in the lateral hip
extending towards the patella, which had
started two weeks prior after changing
surfing equipment. The pain improved
when the patient performed abductor
muscle stretching and acupuncture
therapy in the painful area, but the pain
persisted.

Previously, the patient had been a
surfing athlete who had experienced an
ACL and meniscus injury in 1998 during a
snowboarding photoshoot. The injury had
occurred due to falling beyond the target
point and involving overextension of the
right knee. Following this, the patient
had undergone a two-year strengthening
program, with no surfing exercises in
the first year and surfing exercises in
the second year. Subsequently, an ACL
reconstruction and meniscectomy had
been performed on the right knee in the

year 2000.

At the time, the patient had been
vacationing in Bali and actively
participated in surfing at Nelayan Beach
for eight consecutive months without a
break. Two weeks ago, the patient’s knee
had suddenly swollen and become painful.
A similar incident occurred approximately
two years ago due to overuse in surfing.

ASSESSMENTS

Several measurements were taken on the
patient, including pain scale measurements
on both legs using the NPRS (numeric
pain rating scale), range of motion (ROM)
of the right and left knee joints using
a goniometer, segment circumference
measurements at 20 cm superior mid
patella, 10 cm superior mid patella, 5 cm
superior mid patella, mid patella, 10 cm
inferior mid patella, and 20 cm inferior
mid patella using a midline, the patient’s
daily functional activities using the Barthel
Index, and knee functional assessment
using the Lysholm Knee Scoring."*

Pain measurement using NPRS with a
scale of 0 — 10 was conducted. The patient
was instructed to encircle the number
representing the level of pain they felt. Zero
represented no pain, and ten represented
the most intense pain ever experienced.

ROM measurements on the right
and left knees were conducted using a
goniometer. During knee joint ROM
measurement, with the patient conscious,
the patient’s bed was first straightened. The
physiotherapist placed the goniometer on
the knee, where the goniometer’s axis was
positioned at the lateral epicondyle of the
femur, the stationary arm was placed at
the greater trochanter of the femur, and
the moving arm was placed parallel to
the lateral malleolus. Subsequently, the
patient was asked to move their right knee
towards knee flexion as much as possible.
While the patient moved their right
knee, the physiotherapist also moved the
moving arm of the goniometer following
the knee’s motion. In contrast, the
stationary component of the goniometer
remained stationary and parallel to the
greater trochanter of the femur. The
physiotherapist then measured and
recorded the degrees from the patient’s
active knee movement.

Measurement of the circumference

of the right and left lower extremities
segments was performed using a midline
at 20 cm superior mid patella, 10 cm
superior mid patella, 5 cm superior mid
patella, mid patella, 10 cm inferior mid
patella, and 20 cm inferior mid patella.
The measurement began by measuring
the mid patella’s length and identifying
the mid patella’s midpoint. Subsequently,
the physiotherapist measured according to
the segment circumference measurement
to be conducted. Segment circumference
measurements were taken on both legs
to observe any differences in the segment
circumference of the two legs.

The patient’s daily functional activities
were measured using the Barthel
Index. The physiotherapist asked about
the patients ability to control bowel
movements, urination, self-care, toileting,
eating, mobilization, transfers, dressing,
stair climbing, and bathing. Then, the
physiotherapist assessed the patient’s
abilities in numerical form and interpreted
them.

Finally, knee function was measured
using the Lysholm Knee Scoring. The
patient was asked to fill out a knee
functional ~ questionnaire = regarding
walking impairment, the use of walking
aids, the sensation of “locking” during
activities, instability during activities,
pain during activities, swelling of the
knee during activities, stair climbing,
and the patients squatting ability. Then,
the physiotherapist assessed the patients
abilities in numerical form and interpreted
the patient’s functional skills in the knee.
The interpretation of Lysholm scores is
divided into the categories of Excellent
(95-100), Good (84-94), Fair (65-83),
and Poor (<64).

INTERVENTIONS

Physical therapy management was carried
out by designing a physical therapist
exercise program tailored to the issues
faced by the patient. This exercise program
is designed to be implemented over one
week, after which its progress will be
assessed. Therefore, this exercise program
aims to reduce pain levels, improve the
range of motion in the right knee joint,
increase the circumference of the right
lower limb segment, and enhance the
functional activities of the right knee.
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Table 2.

Physical therapy measurements at 1°*meeting

CASE REPORT

Measurement Tool

Results

Pain NPRS

Pain during rest: 3/10 sitting down
Pressure pain: 6/10 flexor and abductor’s hip and around the patella

ROM Goniometer

S

Knee dextra
:0°-0°-130°

Knee sinistra

S

:0°-0°-150°

Pain during movement: 4/10 knee flexion, flexion, and abduction hip

S e gme nt Midlne

Regio Dextra

Sinistra Difference

circumference

49.2 cm
40.5 cm
39.2 cm
39.2 cm
32.4 cm
31 cm

20 cm superior mid patella
10 cm superior mid patella
5 ¢cm superior mid patella
Midpatella

10 cm inferior mid patella
20 cm inferior mid patella

51.7 cm
43 cm
39.8 cm
38.5cm
33.4 cm
323 cm

2.5cm
2.5cm
0.6 cm
0.7 cm

lcm
1.3cm

Functional activity ~ Barthel Index

Activity

Score

Bowel control
Urinary control
Self-care
Toileting
Eating
Mobilization
Transfer
Dressing

Stair climbing and descending
Take a bath
TOTAL

10
10
5
10
10
15
15
10
10
5
100 -Independent

Knee functional Lysholm Knee

Scoring

Score: 74%
Fair

NPRS, numeric pain rating scale; ROM, range of motion

The physical therapy modalities provided
include ultrasound for 10 minutes, TENS
for 15 minutes, massage for 15 minutes,
and stretching (8 reps). Besides that,
exercises are given in the form of patellar
mobilization (50 reps), heel slide (10 reps),
sitting cross-legged exercise (5 minutes),
double and single calf raise (3 sets and ten
reps), static squats (3 sets and ten reps),
step up-down box (3 sets and 12 reps),
and single Romanian deadlift (3 sets and
12 reps). All exercises were performed
according to the protocol procedure
described in Table 1.

EVALUATION
Evaluation was done after the intervention
(Table 2 and Table 3). Evaluation

results include pain, ROM, functional
activities with Barthel Index instruments,
and functional knees with Lysholm
instruments. Pain measurement using
NPRS (Numeric Pain Rating Scale) shows

a decrease in the degree of pain during
movement and pain during rest pressure
pain. Pain during movement decreased
from 4 to 2, pressure pain from degree 6
to 2, and pain during rest from degree 3 to
1. ROM measurements were evaluated to
obtain maximum left knee ROM. In dextra
active ROM, there is a difference from the
first evaluation to the last assessment,
namely from 130° to 140°. The results of
the functional activity evaluation using the
Barthel Index were the same as those of
the pre-intervention. In the measurement
of segment circumference, there was an
increase in segment circumference “20 cm
above the patella” by 0.8 cm, “10 cm above
the patella” there was a change of 1.0 cm, “5
cm above the patella” by 0.6 cm, midpatella
by 0.3 cm, “10 cm below the patella” by 0.4
cm, and “20 cm below the patella” by 0.4
cm. Finally, there was an improvement in
the functional measurement of the knee
using Lysholm.

DISCUSSION
In this case report, the patient
demonstrated progress in recovering

their condition. The exercise program
designed and implemented for the patient
over one week has reduced pain levels,
improved the range of motion in the
joints, increased the circumference of the
segments, and enhanced the functional
activities of the patient’s knee. The results
of this intervention can be seen in Table 2
and Table 3.

Initially, the patient was afraid to move
and put weight on the right leg due to the
pain experienced. Additionally, the patient
had been inactive for two weeks due to this
pain, resulting in atrophy in the muscles of
the right lower limb. The pain and oedema
led to limitations in the range of motion
in the joint and a decrease in functional
activities of the right knee. After one
week of the exercise program, the pain
decreased, the range of motion in the

Physical Therapy Journal of Indonesia 2024; 5(1): 18-24; DOI: 10.51559/ptji.v5i1.171
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Table 3. Evaluation | Results, 2" meeting
Measurements Measurement tool Result
Pain NPRS Pain during movement: 2/10 flexion the knee, flexion, and abduction of the hip
Pain during rest: 1/10 sitting down
Pressure pain 2/10 flexor dan abductor hip, and around the patella
ROM Goniometer Knee dextra
S: 0°-0° - 140°
Knee sinistra
S:0°-0°-150°
SA e g me nt Midline Regio Dextra Sinistra Difference
circumference 20 cm superior mid patella 50 cm 51.7 cm 1.7 cm
10 cm superior mid patella 41.5cm 43 cm 1.5cm
5 cm superior mid patella 39.8 cm 39.8 cm 0
Midpatella 39.5 cm 38.5 cm 1cm
10 cm inferior mid patella 32.8 cm 334 cm 0.6 cm
20 cm inferior mid patella 31.4 cm 32.3 cm 0.9 cm
Functional activity = Barthel Index Activity Score
Bowel control 10
Urinary control 10
Self-care 5
Toileting 10
Eating 10
Mobilization 15
Transfer 15
Dressing 10
Stair climbing and descending 10
Take a bath 5
TOTAL 100 - Independent
Knee functional Lysholm Knee Scoring Score: 94%
Good

NPRS, numeric pain rating scale; ROM, range of motion

Figure 1.
and meniscectomy.

right knee joint increased, the right lower
limb segment’s circumference increased,
and the right knee’s functional activities
improved.

The physiotherapist —administered
ultrasound therapy to address the knee
oedema.' This therapy can expedite
the healing and repair of soft tissues by

TENS

Physical therapy interventions for anterior cruciate ligament reconstruction

stimulating the release of histamine, which
cleans debris from the injury area, and by
stimulating fibroblasts and endothelial
cells to form tissue rich in collagen. This
therapy can form new connective tissue
crucial for soft tissue repair with good
vascularization."

The patient was given electrical
stimulationthrough TENS (transcutaneous
electrical nerve stimulation) to alleviate
the perceived pain. The use of TENS is
associated with a descending mechanism
of pain control that stimulates A§ and C
fibres, causing the release of endogenous
opioids (p-endorphins). This inhibits the
depolarization of postsynaptic nerves,
thereby inhibiting the transmission of
pain impulses to the thalamus.'

Massage and stretching are performed
to reduce the tightness of muscles in the
patient. Massage is one of the most widely
used recovery strategies and has evidence
of reducing DOMS (delayed onset muscle
soreness), muscle stiffness, and immune
compounds that can affect muscle fatigue.
While more than a single massage session
may be required for recovery, some studies
also indicate that repeated massage is not
superior to a single application.'®!” Other
research suggests that increased ROM

22
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after static stretching is associated with a
decrease in passive muscle stiffness and
changes in muscle stretch tolerance.'®"

Active range of motion exercises
allows movement throughout the targeted
structures, including joint surfaces,
muscles, capsules, fascia, blood vessels,
and nerves.?*?! A-AROM incorporates the
active participation of the person executing
the activity, in contrast to passive range of
motion exercises, in which an external
force pushes a joint through its complete
range of motion. Active-aided ROM is
usually used after an accident or surgery
when there has been some healing and the
muscles may contract. Still, protection is
needed to prevent injuring the body part
that is mending. Therefore, exercises like
heel slides and sitting cross-legged are
performed to increase the limited ROM of
the right knee.

Strengthening exercises are known
to have peripheral and central effects on
pain. Peripherally, exercises can increase
muscle strength, coordination, and
proprioception to enhance joint control,
thereby reducing nociceptive input from
the affected knee.?>” Centrally, exercises
can activate opioidergic pathways and
endogenous pain control. Additionally,
strengthening exercises can train body
coordination and stability. Therefore,
strengthening exercises such as double
and single calf raises, static squats,
step-up-down box exercises, and single
RDLs are performed to reduce pain and
increase muscle strength, coordination,
proprioception, and body stability.*
limitation of this study of a control
group is that it is difficult to determine
the effectiveness of physical therapy
management in surfing athletes compared
to other methods or interventions. A study
with a control group would provide a more
valid comparison.

CONCLUSION

This research demonstrates that the
exercise program designed for one
week can yield positive results, namely,
reducing pain levels, improving the range
of motion of the right knee, increasing the
circumference of the right knee segment,
and enhancing the functional activities of
the right knee. Additionally, the patient
can engage in surfing activities gradually.

In the future, this case can serve as a
reference for researchers encountering
similar issues. Furthermore, stakeholders
in the tourism industry and practitioners/
academics in tourism health are expected
to improve the safety and security of
tourists during recreational activities.

CONFLICT OF INTEREST

This research has no conflict of interest.

ETHICAL CONSIDERATION

The patient had permitted the authors
to publish her case in a scholarly
journal without disclosing any personal
information for educational purposes.

FUNDING

No grant source funded this study.

AUTHOR CONTRIBUTION

GV, IPP, and PDA carried out the study,
were in charge of the research plan,
and compiled the findings. TFW, LIH,
and IDGAK completed drafts of the
manuscript and literature study.

REFERENCES
1. Badan Pusat Statistik  Provinsi  Bali.
Perkembangan  pariwisata  provinsi  bali

desember 2022;1(1): 20-21.

2. Arta NA, Swedarma KE, Krisnawati KMS.
Gambaran perilaku keselamatan wisata wahana
air oleh pengelola di tanjung benoa. Community
of Publishing in Nursing. 2020;8(3): 274-281.

3.  Gandhi J, Lee MY, Joshi G, Khan SA. Surfer’s
myelopathy: A review of etiology, pathogenesis,
evaluation, and management. ] Spinal Cord
Med. 2021;44(1):2-7.

4. Robles LA. Spine injuries related to ocean
waves: case series of wunusual Injuries.
Cureus.2018;10(9):30-35

5. Oliver RL, Farley, Chris RA, Jeremy MS.
Performance analysis of surfing: a review.
The Journal of Strength and Conditioning
Research.2020;1(2):10-20

6. Utama AA, Kamayoga IDGA, Widnyana M,
Putra IPYP. 2023. Relationship between core
muscles, leg arch, hamstring, and lumbar
flexibility on pop-up ability among surfers.
Physical Therapy Journal of Indonesia 4(1):
25-30.

7. Swinney C, Flick D, Cheng M. Atraumatic
spinal cord injury in the novice surfer: a
comprehensive review and update. Hawaii ]
Med Public Health.2017; 76(2):43-47.

8. Neme JR. Balancing act: muscle imbalance
effects on musculoskeletal injuries. Missouri
medicine.2022;9(3): 225-228.

9.

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Borgonovo-Santos M, Telles T, Nessler ],
de Castro MP, Fernandes RJ, Vilas-Boas JP.
Are the kinetics and kinematics of the surf pop-
up related to the anthropometric characteristics
of the surfer? Sensors. 2021;21(5):1783.
Manasian B, Hope N. Surfing on the world stage:
a narrative review of acute and overuse injuries
and preventative measures for the competitive
and recreational surfer. British Journal of Sports
Medicine; London. 2022;56(1):51-60.

Furness J, Hing W, Walsh ], Abbott A, Sheppard
JM, Climstein M. Acute injuries in recreational
and competitive surfers: Incidence, severity,
location, type, and mechanism. Am. J. Sports
Med. 2015;43:1246-1254.

Hanchard S, Duncan A, Furness ], Simas
V, Climstein M, Kemp-Smith K. Chronic
and gradual-onset injuries and conditions
in the sport of surfing: a systematic review.
Sports.2021;3(1):10-15

Madri M. Kontraksi Otot Skelet.
Menssana. 2017;2(2):1-23.

Adhitya IP, Wibawa A, Aryana IG, Tegner
Y. Reliability, validity, and responsiveness of
the Indonesian version of the Lysholm knee
score and Tegner activity scale in patients with
anterior cruciate ligament reconstruction.
Journal of Bodywork and Movement Therapies.
2023;1(34):53-9.

Rawina R, Rahmani R, Baruna AH. Intervensi

Jurnal

Fisioterapi ~ Untuk  Mengatasi ~ Keluhan
Pada Knee Osteoarthritis Di Rsud Idaman
Banjarbaru: Studi Kasus. Jurnal Ilmiah

Fisioterapi. 2023;6(01):23-30.

Nugraha MHS, Antari NKAJ, Wibawa A,
Saraswati PAS, Thanaya SA. Modalitas
elektrofisis. Sidoarjo: BES Medika. 2022;3(2):50-
60

Page P. Current concepts in muscle stretching
for exercise and rehabilitation. Int J Sports Phys
Ther. 2012 Feb;7(1):109-19.

Carvalho FA, Batista NP, Diniz FP, Machado AF,
Micheletti JK. and Pastre CM. Repeated massage
improves swimmers perceptions during
training sessions but not sprint and functional
performance: a randomized controlled trial.
International  Journal of Environmental
Research and Public Health.2023; 20(3): p.1677.
Kasahara K., Konrad A, Yoshida R, Murakami
Y, Sato S, Koizumi R, Behm DG. and Nakamura
M. The comparison between foam rolling either
combined with static or dynamic stretching on
knee extensors” function and structure. Biology
of Sport.2023;40(3):753-760.

Febriyani R, dan Fijianto D. Penerapan
latihan rom aktif terhadap kekuatan otot
ekstremitas bawah pada lansia pasca stroke.
prosiding seminar nasional kesehatan, lembaga
penelitian dan  pengabdian  masyarakat.
Universitas ~ Muhammadiyah  Pekajangan
Pekalongan.2021;2(2):1936 — 1943.
Tornero-Aguilera JE  Jimenez-Morcillo ],
Rubio-Zarapuz A, Clemente-Sudrez V]. Central
and Peripheral Fatigue in Physical Exercise
Explained: A Narrative Review. Int J Environ
Res Public Health. 2022;19(7):3909.

Antari NKAJ, Nugraha MHS, Dewi AANTN.
Pelayanan fisioterapi pemeriksaan bentuk arkus
pedis (normal foot, flat foot, dan cavus foot) dan

Physical Therapy Journal of Indonesia 2024; 5(1): 18-24; DOI: 10.51559/ptji.v5i1.171

23


http://dx.doi.org/10.51559/ptji.v5i1.171

CASE REPORT

23.

pemeriksaan pola berjalan (stride length, step
length, cadence, dan speed) pada anak di sdn
8 dauh puri denpasar. Bul Udayana Mengabdi.
2019;18(3):85-92.

Assar S, Gandomi F, Mozafari M, and Sohaili E
The effect of total resistance exercise vs. aquatic
training on self-reported knee instability, pain,
and stiffness in women with knee osteoarthritis:

24.

a randomized controlled trial. BMC Sports
Science, Medicine, and Rehabilitation. 2020;
3(2):2-5.

Adhitya IPGS, Manuaba IBAP, Suprawesta
L, Mauludina YS, Marufa SA. Patient
characteristics of non-operative anterior
cruciate ligament injury associated with poor
knee functions on activities of daily living: A

cross-sectional study. Bali Med J. 2020;9(3):608-

(OO

This weork is ficensed under a Creative Lommons Attribution

24

Physical Therapy Journal of Indonesia 2024; 5(1): 18-24; DOI: 10.51559/ptji.v5i1.171


http://ptji.online/ojs/index.php/ptji/
http://dx.doi.org/10.51559/ptji.v5i1.171

