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Abstract
BACKGROUND 
Patients with Parkinson's disease (PD) exhibit symptoms such as antecollis (AC) 
and camptocormia (CC). The pathology of these two conditions is unclear. 
Additionally, standard treatment methods have not been established. The article 
reports the case of a 65-year-old female patient with AC and CC who was treated 
with central and peripheral interventions to alleviate symptoms.

CASE SUMMARY 
We present the case of a 65-year-old female PD patient with AC and CC. The 
course of the disease was 5 years. She was treated with rehabilitation strategies 
such as sensory tricks and trunk strength training. During the inpatient period, 
we compared and analyzed the patient's gait, rehabilitation assessment scale 
score, and angles of her abnormal trunk posture in the first week, the third week, 
and the fifth week. The patient's stride length increased, indicating that the 
patient's walking ability was improved. The Unified Parkinson's Disease Scale 
Part Three score and CC severity score decreased. Furthermore, the score of the 
other scale increased. In addition, the patient showed significant improvements in 
AC, upper CC, and lower CC angles.

CONCLUSION 
This case study suggested that sensory tricks and trunk strength training are 
beneficial and safe for patients with AC and CC.
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Core Tip: Sensory tricks and trunk strength training have a strong effect on treating Parkinson's disease patients with 
antecollis (AC) and camptocormia (CC). However, the diagnosis and the rehabilitation of AC and CC are usually neglected. 
Therefore, it is especially important to detect these conditions in a timely manner and administer appropriate treatment.
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INTRODUCTION
Patients with Parkinson's disease (PD) may have advanced postural abnormalities that can severely affect their activities 
of daily living[1]. PD-associated sagittal posture abnormalities include antecollis (AC) and camptocormia (CC). PD-
associated coronal posture abnormalities include Pisa syndrome and scoliosis[2]. In 1989, Quinn[3] first reported CC in 
The Lancet, defined as 45° of anterior flexion above C7[4]. The incidence of PD is 5 to 7%[5]. In 1999, Djaldetti et al[6] 
referred to the phenomenon of the changing position of the spine. He described PD patients with forward flexion of the 
thoracolumbar segment and disappearance of forward flexion in the supine position as CC. The current diagnostic 
criterion for upper CC is an upper anterior flexion angle of C7 to T12-L1 greater than 45°. Additionally, the criterion for 
lower CC is a flexion angle of L1 – to the sacrum, and a hip flexion angle greater than 30°[7]. PD occurs in 7-16% of PD 
patients[8]. Currently, the pathogenesis of AC and CC is unclear, and the mainstream view is that they are caused by a 
combination of central and peripheral mechanisms.

This case involved a PD patient with predominantly AC and CC symptoms. This report focused on interventions for 
treating proprioceptive dysfunction caused by AC and CC and concomitant loss of peripheral trunk muscles. Currently, 
the treatment of AC relies mainly on adjusting the drug therapy used[9]. For patients with CC, transcranial magnetic 
stimulation, postural training, botulinum toxin injection, and spinal cord electrical stimulation were used. An expert 
suggested that nonsurgical intervention be used as first-line therapy[10]. Therefore, in this case, sensory tricks and trunk 
strength training were used. We aimed to observe whether the patient's sagittal postural abnormalities were alleviated. 
Thus, we analyzed the patient's gait, Modified Barthel Index (MBI), Lawton's Instrumental Activities of Daily Living 
(Lawton IADL), Berg Balance Scale (BBS), the Unified Parkinson's Disease Scale Part Three (UPDRS III), CC severity[11] 
and angles of her abnormal trunk posture in the first week, third week, and fifth week.

CASE PRESENTATION
Chief complaints
A 65-year-old female patient consulted our neurologist and complained of slow movement for more than four years and 
bending while walking for more than one year.

History of present illness
The disease began in 2017. The initial manifestations of the disease were slow mobility, resting tremors in the right lower 
extremity, strained face, and shouting while sleep. Additionally, there was no noticeable loss of smell or apparent 
constipation. She went to the local hospital for treatment. Physical examination showed "face stereotyped, no joint action 
reduction, forward gait, right lower extremity resting tremor, and muscle tone is indicating lead-pipe rigidity". The 
electromyography results showed that “the 4-Hz group discharge position could be seen when the right tibial anterior 
muscle was resting”. Cranial magnetic resonance imaging revealed paraventricular white matter ischemia on both sides, 
and the patient was diagnosed with PD. The physician administered 375 mg of madopar orally each day. The patient then 
reported that the effect began 30 min after taking it, lasting 3 h each time. Two years prior during consultation, the right 
finger flapping test and bilateral leg flexibility test scores were low, and the muscle tone of the right limb increased. 
Furthermore, the posterior pull test was three steps back, and the Hoehn-Yahr (HY) stage (off-stage) was 2.5. Pramipexole 
was added to control the symptoms of PD. After six months of regular administration, the above symptoms were not 
significantly relieved. Selegiline and amantadine were added at the second visit. No obvious side effects were observed 
during drug administration. The patient reported that the phenomena of dropping her head and bending her waist while 
walking or standing disappeared when lying down one year ago. During the course of the disease, the duration of the 
drug effect gradually extended to approximately 1 h. At present, the patient can still walk. However, when she walks, she 
bends over and drops her head more substantially than before. Before she was admitted to our hospital, she was treated 
with madopar (500 mg/d), pramipexole (1.5 mg/d), amantadine (0.2 g/d), or selegiline (10 mg/d). Since the onset of the 
disease, the patient has had a normal mental state and sleeps regularly. She has had no considerable change in weight. 

https://www.wjgnet.com/2307-8960/full/v12/i2/443.htm
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Furthermore, she urinates and has bowel movements.

History of past illness
She denied a history of a similar disease. She described lumbar interbody fusion and posterior pedicle screw internal 
fixation for lumbar spondylolisthesis in 2016 and provided us with a full spine X-ray (see Figure 1).

Personal and family history
The patient had no family history of PD.

Physical examination
The patient had clear speech and few facial expressions. Executive neurological function tests were good. We used the 
Graded Manual Muscle Test (GMMT) to evaluate patient trunk strength. Upper and lower extremity muscle strength 
were graded as 5, cervical extensor 1+, rectus abdominis 2, abdominal internal and external oblique muscle 3, lumbar 
back muscle strength 1+, and bilateral gluteus muscle strength 1+. Muscle tone increased in the right extremity, and 
resting tremor was observed in the right lower extremity. There were no abnormalities in the depth or superficial 
sensation of either limb. The bilateral finger-nose test and heel-knee-tibia test were stable. The bilateral Babinski sign was 
negative. The sitting balance was graded as level 3, and the standing balance was graded as level 2. The trunk was bent 
forward while walking during postural gait examination. The swinging action of both upper limbs was reduced.

The HY stage was grade 3 (off-stage). The CC severity score was 14/32 points. The BBS was 21/56 points. The MBI 
score was 89/100 points. The patient needed moderate assistance while walking up and down stairs. The Lawton IADL 
score was 16/27 points. The rehabilitation physician and physiotherapist evaluated the gait and recorded three periods of 
step frequency, step length, step width, and stride length. We analyzed the improvements in these parameters through 
this process and through horizontal comparisons with standard values. We used the Neuro Posture App (http://www.
neuroimaging.uni-kiel.de/NeuroPostureApp) to measure the forward flexion angle of the patient's spine according to the 
methods used in the literature[12].The AC angle was 98.2°, the upper CC was 71°, and the lower CC was 62°. Chasing and 
scanning in vision function was normal. There was a compensatory saccade in the head-shaking experiment, which 
showed abnormal vestibular function.

Laboratory examination
No evident abnormalities were detected.

Imaging examinations
The anterior-posterior/lateral X-ray findings were unremarkable.

FINAL DIAGNOSIS
The final diagnosis was PD with AC and CC (HY staging, off-stage 3).

TREATMENT
Sensory tricks training is defined as the phenomenon of improving dystonia through a specific event orientation[13]. CC 
symptoms during forward flexion of the spine disappear while the patient lies and sits against the wall, as indicated by 
sensory tricks[14]. During the treatment, the author considered whether it was possible to provide assistive devices to 
achieve the desired effect. A literature search revealed that two sensory tricks methods can be used for patients with CC. 
One is adding weight to a backpack. In patients with CC, the original muscle position is altered due to forward flexion of 
the spine, resulting in impaired proprioceptive and sensory integration[15]. We placed clay, air-filled plastic bags, and 
daily necessities in the backpack ensure that the overall weight was greater than 6 kg. The backpack's weight provides 
weight to the spine, increasing proprioception. In addition, patients should be able to carry a backpack before discharge 
and need only minimal assistance to climb up and down two-floor staircases. Another sensory trick is a high-frame 
walker (HFW), which significantly relieves the forward bending of the trunk when used. This small cart increases the 
patient's walking safety and assists in shopping. The patient walked for more than 20 min during the treatment each time.

Lumbar muscle strength training: The GMMT of the back muscle was graded 1+, which represents lumbar muscle 
strength weakness and may affect the patient's standing posture. With the rhythmic auditory stimulation method, 
patients can stretch their lumbar and paraspinal muscles rhythmically. The patient performed the exercises 5 min every 
day during the program, which was 6 d per week.

Abdominal muscle strength training: The patient complained of difficulty turning over and getting up. The strength of 
the rectus abdominis muscle and the internal and external oblique muscles of the abdomen was weak. The abdominal 
muscles are essential in a patient's recumbent position. As a result, we added abdominal muscle training, such as gluteal 
bridge support with both legs, gluteal bridge training with one leg, and plank training, to the last 1/3 of the treatment. 
Abdominal training increased the patient's core strength and helped her maintain the correct posture. The patient spent 
10 min at the end of the treatment session every day on this training.

http://www.neuroimaging.uni-kiel.de/NeuroPostureApp
http://www.neuroimaging.uni-kiel.de/NeuroPostureApp
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Figure 1  X-ray before admission.

Regarding neck strength training: The patient's cervical extensor strength was weak, and she was unable to control 
active neck movement. When the patient sat in a wheelchair or stood, the head dropped considerably. This phenomenon 
adversely affected the patient's aware awareness of things around her and increases her risk of falling. Therefore, the 
patient was given neck muscle training to help maintain the correct neck posture while in a sitting position. In addition, 
we used posture correction mirrors to train her in self-stretching to achieve postural reeducation. The patient performed 
the exercises for 10 min during every day’s program, which was 6 d per week.

OUTCOME AND FOLLOW-UP
The results of the gait analysis of the patient at different time points in the first week, the third week, and the fifth week 
are shown in Table 1. The gait analysis Videos 1, 2 and 3 were shown in the video part of the publishing system. Her 
stride length improved. When the UPDRS-III score improved to 19, the CC severity score decreased to 8, the MBI 
increased to 95, the Lawton IADL score improved to 22, and the BBS increased to 35. A comparison of the scores before 
and after the intervention is shown in Table 2. The changes in the angles of the AC, upper CC, and lower CC during the 
different periods are shown in Figure 2, which illustrates the improvements. Figure 2 shows that the patient had better 
posture control while walking.

DISCUSSION
Here, we report the case of a PD patient with AC and CC as the primary symptoms. This patient experienced consid-
erable relief in abnormal posture and a great improvement in quality of life after sensory tricks and trunk strength 
training. Due to a lack of standard treatment, this is a relatively new attempt. In addition, gait analysis was used to 
objectively assess improvements of balance and walking ability. Gait speed and other gait data measured during gait 
analysis can be used as indicators of disease severity in PD patients[16]. However, there are challenges in measuring the 
anterior flexion of the cervical, thoracic, and lumbar spine. The author used the Neuro Posture App method to compare 
the changes of the corresponding angle before and after treatment.

There are many causative factors for AC and CC, and the mainstream view is that pathogenesis can be divided into 
central and peripheral mechanisms. The central mechanism is exercise-induced dystonia, a disease of the striatum and its 
projection to the reticular spinal tract or thalamus in PD patients[17]. In addition, the spinal cord's multisynaptic reflex 
arch integrates sensory information into motor output. The central mechanism is associated with the progression of PD. 
Peripheral muscle stiffness due to aging leads to the degeneration of paraspinal muscle groups. Both mechanisms result 
in characteristic pathological changes in the axial musculature that maintain upright body posture and result in abnormal 
axial trunk posture[18].

In terms of the central mechanism, we used two sensory tricks methods due to the patient's dystonia while standing or 
walking. One is the weighted backpack. The backpack generates proprioception and light touch input to the patient, 
increasing the integration of sensorimotor function[19]. Studies have shown that higher beta waves increase the severity 

https://f6publishing.blob.core.windows.net/eab2489c-1c4e-495b-9a14-e5c7e970eae4/WJCC-12-443-video-1.mp4
https://f6publishing.blob.core.windows.net/eab2489c-1c4e-495b-9a14-e5c7e970eae4/WJCC-12-443-video-2.mp4
https://f6publishing.blob.core.windows.net/eab2489c-1c4e-495b-9a14-e5c7e970eae4/WJCC-12-443-video-3.mp4
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Table 1 Results of gait analysis and evaluation of the patient at different times

Step frequency (steps/min) Step length (m) Step width (m) Stride length (m)
Time

Left Right Normal value Left Right Normal 
value Left Right Normal value Left Right Normal value

First week 93.8 90.9 0.28 0.36 0.21 0.23 0.66 0.66

Third week 88.2 95.2 0.32 0.35 0.28 0.27 0.67 0.68

Fifth week 90.2 93

98.8 ± 11.6

0.33 0.44

0.59 ± 0.08

0.24 0.23

0.15 ± 0.04

0.76 0.77

1.15 ± 0.04

of PD. Thus, effective treatment is needed to reduce beta waves generated by central vibrations[20]. Peripheral sensory 
input given by inexpensive backpacks may impact the central nervous network, reducing abnormal movements due to 
dystonia[21]. Second, an HFW is recommended, which can be used as a motor trick to provide continuous proprioception 
to PD patients while walking. As a behavioral strategy, it can be taught to both the patient and the caregiver[22]. In 
addition, this HFW, which is a light portable walker, can be used for activities at home and at work[23].

Peripherally, trunk muscle training reduces the risk of falling[24]. Trunk strength can improve because it plays a role in 
stabilizing the head during dynamic tasks. In back muscle training, we targeted paraspinal muscles and other back 
extensors, such as the latissimus dorsi. These exercises increase the patient's strength to maintain an upright posture. In 
abdominal muscle training, training targets the patient's internal and external oblique muscles and can improve forward 
flexion of the upper trunk. Second, the rectus abdominis and iliopsoas muscles are trained to improve forward flexion of 
the lower trunk[25]. Training these core muscles simultaneously can improve the ability to transfer from supine to sitting. 
During the training, the author asked patients to use rhythmic auditory stimulation software (metronome) with visual 
conduction to enhance visual and proprioceptive input and strengthen the cervical muscle. Adjustment of trunk posture 
is performed by positive feedback[26]. Trunk stretching is a static stretch that immediately increases tendon length, 
improving the relationship between muscle tone and tendon length. It alters the viscoelastic function of muscles. 
Therefore, it can reduce muscle motor neuron hyperexcitability by modulating spinal cord suppressor neurons[27]. As a 
result, stretching helps the patient improve her stiffness in her trunk muscles.

Notably, we found that the angle of the AC improved even more than the angle of the CC did. In the searched articles, 
most treatments for AC involved reducing the dose of drugs such as donepezil[28]. Although decreasing pramipexole is 
also used for patients and is thought to relieve symptoms, this drug is crucial for symptom control in PD patients; 
therefore, reducing this drug was not considered. In addition, there are no studies on AC rehabilitation, and our study 
methods may have positive effects on PD patients with AC.

The present study has several limitations. First, Parkinson's medication was not initiated or discontinued during 
treatment. Thus, the patient was evaluated under the condition of medication. Second, a single case is not universal. We 
should increase the number of cases. Therefore, further studies are needed to confirm the effectiveness of these 
therapeutic interventions.
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Table 2 The evaluation results of the patient after one week, three weeks, and five weeks of treatment were compared using different 
scales

First week Third week Fifth week

UPDRS-III score 60 33 19

CC severity score 14 / 8

MBI score 89 / 95

Lawton IADL score 16 / 22

BBS score 21 27 35

AC angles 98.2 49 22

Upper CC angles 71 53 46

Lower CC angles 62 52 46

AC: Antecollis; BBS: Berg Balance Scale; CC: Camptocormia; Lawton IADL: Lawton's Instrumental Activities of Daily Living; MBI: Modified Barthel Index; 
UPDRS-III: Unified Parkinson’s Disease Rating Scale Part Three.

Figure 2 The changes in the angles of the antecollis, upper camptocormia, and lower camptocormia during the different periods. A: 
Antecollis (AC) angle in the first week; B: AC angle in the third week; C: AC angle in the fifth week; D: Upper camptocormia (CC) angle in the first week; E: Upper CC 
angle in the third week; F: Upper CC angle in the fifth week; G: Lower CC angle in the first week; H: Lower CC angle in the third week; I: Lower CC angle in the fifth 
week.
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CONCLUSION
In summary, through sensory tricks and trunk strength training, the PD sagittal posture was improved. In addition, the 
patient's stride length correspondingly improved, indicating that the patient's walking ability was improved. She 
improved her ability to perform activities of daily living. She could simulate shopping on the street under supervision 
and go up and down stairs with minimal assistance, indicating an improved quality of life. The patient still maintained 
good posture at the 6-month follow-up. The patient was satisfied with the therapy and participated positively in the 
treatment session and follow-up visit. In the future, we should recruit more patients to conduct a clinical study.
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