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ABSTRACT 
 

Background of the Study: To compare the 

effects of cervical muscles strengthening 

with and without shoulder exercises on post- 

mastectomy patients with neck pain. 

Methodology: It was a randomized clinical 

trial, conducted in physical therapy 

department of a clinical setting through 

Dynamometer. Sample size of 24 patients 

were taken. Non-probability convenience 

sampling technique was used. A written 

consent form was taken from patients 

meeting inclusion criteria and were 

randomly allocated. In one group, patients 

were treated with cervical Muscles 

strengthening with shoulder exercises. In 

other group, patients were treated with 

cervical Muscles strengthening alone. 

Treatment was given once a day for three 

weeks. Muscle strength was examined using 

dynamometer, Baseline data was taken 

before treatment on first day after inclusion 

in study and again on the last day after 

treatment. SPSS 25 was used to analyze the 

data. 

Results: Wilcoxon signed rank test was used 

to compare individuals within the group 

which showed significant results in both 

groups, p-value 0.000 (i.e. <0.001) for neck 

strength. Between groups comparison was 

done using Mann-Whitney U Test and it 

showed no significant changes for cervical 

extensors (p- value;0.143) , cervical side 

bending (right) (p-value; 0.315) and cervical 

side bending (left) (p-value; 0.853) strength 

differences, but however cervical flexors 

strength showed statistically significant 

results as p-value was 0.003. 

Conclusion: It was concluded that Cervical 

strengthening along with shoulder 

Rehabilitation can help improve the strength 

of cervical flexors. However, both the groups 

have equally resulted in improved cervical 

extensor, Side bending right and left 

strength. 

Keywords: Cervical, mastectomy, muscle 

strength, rehabilitation, exercises, 

therapeutic.

 

Introduction 
Breast cancer is the most common cancer in women and the leading cause of cancer death in 

women worldwide1,2. Each year, more than 1.5 million women worldwide that is, 25% of all 
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cancer patients, are diagnosed with breast cancer3. Breast cancer is the second leading cause of 

cancer deaths among women4,5. Globally, the survival rate of breast cancer patients’ vary greatly, 

with developed countries having an estimated 5-year survival rate of 80 percent and developing 

countries having a rate of less than 40 percent6. Mastectomy is common therapeutic option in 

treating breast cancer7. Breast conserving therapy (BCT) and mastectomy have equivalent chances 

of survival in early-stage breast cancer and can be considered treatments of the same nature8.  

However, the consequences of surgery resulted in a practical limitation of several movements, and 

changes in scapular kinematics, muscle strength loss, axillary sensory loss, shoulder joint 

movement limitations, postural changes, and axillary web syndrome, which have acquired special 

attention in recent years9,10. A variety of conditions, such as axillary web syndrome, adhesive 

capsulitis, myofascial dysfunction, brachial plexopathy, and rotator cuff injury, can become a risk 

for patients later in their life following breast cancer surgery11,12. Each one of these factors can 

lead to practical impairments such as lymphatic function, reduced range of motion, and muscular 

strength, and pain in the shoulder13,14. A clinically significant post-operative consequence 

following a mastectomy is pain15. An aching and cramping like pain myofascial pain seldom 

occurs in cancer patients. The pain is normally difficult to locate and may be confused with other 

deep somatic structures. Lack of activity is common in advanced stages of carcinoma, which is 

likely to develop muscle pain16. A significant difference between pain and its severity was 

observed between the lumpectomy and mastectomy groups. Females of both groups indicated 

discomfort in shoulder and neck region, however the severity of the pain was greater in the 

mastectomy group17. Furthermore, the intensity of self - reported neck and shoulder/axillary pain 

was related to greater hypersensitivity in the mastectomy group17. Post mastectomy pain patients 

complained of trigger point activation in the upper trapezius, sternocleidomastoid, sub occipital, 

levator scapulae, scalene, infraspinatus, and pectoralis major muscles18,19. Following, mastectomy 

there is a shift in distribution of weight, which disrupts trunk posture and, consequently, can affect 

neck posture20. The development of scarring or compensatory posture because of muscle 

weakening might impair upper extremity alignment. Treatments can affect function by reducing 

muscle strength and physical function21,22. The cervical issues although persists in later stages, 

however the effect of strengthening the cervical  muscles  in  the context  of  management  of  pain 

sensitivity and  improvement  of function  is  not  yet  substantially explored.  However, this study 

is focused on secondary complication that is cervical pain in later stages of post mastectomy 

patients. Previous researches were conducted on shoulder rehabilitation and cervical 

strengthening. These techniques are separately addressed in previous evidence. According to 

knowledge of the researcher, cervical strengthening along with shoulder has not yet been addressed 

in post mastectomy patients. 

 

Methodology 
This randomized clinical trial study was conducted in 2021 at physical therapy department, Lahore. 

Ethical approval was received for the present study from Institutional Review Board (IRB) of 

Riphah International University Lahore (IRB reference # F19C14G30003). All participants in the 

study gave their written, informed consent. Sample size was calculated from online calculator. It 

was estimated that 13 patients were needed for each of our two groups. The inclusion criteria of 

the study was Females who have undergone mastectomy with age group between 30 – 65 years, 

Females with neck pain, Post mastectomy patients with no signs of recurrence. However, 

following patients were excluded which are having history of trauma, cancer or fracture in cervical 

spine. Previous history of fibromyalgia or Cervical Radiculopathies were also excluded from the 

study. Each patient who was recruited in the study signed the consent form and the baseline 

measurements were taken in the beginning. The dynamometer was used to measure the muscle 

strength of Cervical Flexors, Cervical Extensors, Cervical side bending (right) and (left). Non-

probability convenience sampling technique was used and participants were allocated to Group A 

and Group B randomly, using lottery method. Group A received Cervical strengthening with 
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Shoulder Rehabilitation exercises. Prior to the treatment an ultrasound therapy to the cervical area 

was given to the patient for 7 minutes. Afterwards, the patient performed Cervical Range of motion 

exercises in each plane for 5 times. Then, neck isometrics were performed in all planes (i-e flexion, 

extension, side bending and rotation) for 10 repetitions. Patient was in seated position with their 

feet flat on the floor and shoulder relaxed. Patient was asked to resist their neck muscles against 

therapist hand on their forehead. Hold for 10 seconds. Relax. Repeat 10 times. Patient was asked 

to resist again by pressing against side of their head. Repeat 10 times. Switch sides. Repeat 10 

times. The patient was additionally given the shoulder Rehabilitation exercise which included 

walking fingers up the wall, lifting arm above the head, elbow push back exercise, shoulder 

external rotation, flexion, and extension exercises. Each exercise was performed for 5 repetitions 

each. Group B received cervical strengthening. Prior to the treatment, an ultrasound therapy was 

given to the patient for 7 minutes. Afterwards, the patient performed Cervical Range of motion 

exercises in each plane for 5 times. Then, neck isometrics were performed in all planes (i-e flexion, 

extension, side bending and rotation) for 10 repetitions. Patient was in seated position with their 

feet flat on the floor and shoulder relaxed. Patient was asked to resist their neck muscles against 

therapist hand on their forehead. Hold for 10 seconds. Relax. Repeat 10 times. Patient was asked 

to resist again by pressing against side of their head. Repeat 10 times. Switch sides. Repeat 10 

times. Data was collected by a valid tool i.e. Dynamometer to measure the muscle strength. 

Furthermore, it was made sure that this data would be utilized for research, quality assurance, and 

academic purposes. Data was acquired from participants after obtaining written informed consent 

from the enrolled patients. It was noted that the participants' identities would be concealed, and 

that the data would not be able to be traced back to the participants included in the study. After 

collecting the data, normality of the study was done through Shapiro Wilk test and since, data was 

not normally distributed Non-Parametric tests were applied. . Data analysis was carried out using 

both Microsoft Office Excel 2010 and SPSS version 25. Descriptive statistics were employed. 

Using inferential statistics, Wilcoxon sign rank and Man Whitney U tests were applied to compare 

results within the groups and across two groups. Findings were statistically significant at a p-value 

< 0.05 

 

Results 
Within groups analysis was done through Wilcoxon sign-rank test and statistically, Group A 

showed significant improvement in muscle strength of Cervical Flexors, Extensors, and side 

bending (Right) and (left) as p-value of each muscle strength group was <0.05 Since p-value 

among all the groups is <0.05; therefore, within the group’s results were statistically significant. 

Conversely, between groups analysis showed the statically significant results for cervical flexors 

muscle groups, however; cervical extensors, side flexors both right and left muscle groups 

exhibited insignificant results across the groups. 

 
Outcome 

Variables 

 Cervical 

Strengthening 

With Shoulder 

Rehabilitation 

Exercises 

Cervical 

Strengthening 

Without Shoulder 

Rehabilitation 

Exercises 

Pre Treatment –Post 

Treatment Scores 

 

  Group A (Mean) Group B (Mean) Mean 

difference 

p-value 

Cervical flexors Pre treatment 8.15 8.66 -0.51 0.001 

Post Treatment 7.80 8.03 -0.23 0.001 

Cervical Extensrs Pre treatment 10.92 12.23 -1.31 <0.001 

Post Treatment 10.49 11.26 -0.77 <0.001 

Cervical Side 

Bending Right 

Pre Treatment 10.68 11.47 -0.79 <0.001 

Post Treatment 10.56 11.01 -0.45 <0.001 

Cervical Side 

Bending Left 

Pre Treatment 10.53 11.76 -1.23 <0.001 

Post Treatment 10.71 11.61 -0.90 <0.001 
 

Table 1: Results within group 
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Outcome 

variables 

Groups Pre Treatment 

Mean ± SD 

Post Treatment 

Mean ± SD 

Mean Ranks 

Pre-

Treatment 

Mean Ranks 

Post-

Treatment 

p-value 

Cervical 

flexors 

A 8.15 ± 0.40 8.66 ± 0.47 12.80 14.25 0.003* 

B 7.80 ± 0.26 8.03 ± 0.32 8.20 6.75 

Cervical 

Extensrs 

A 10.92 ± 0.95 12.23 ± 1.33 12.00 12.50 0.143 

B 10.49 ± 0.85 11.26 ± 1.23 9.00 8.50 

Cervical Side 

Bending Right 

A 10.68 ± 0.89 11.47 ± 1.04 10.75 11.90 0.315 

B 10.56 ± 0.86 11.01 ± 0.99 10.25 9.10 

Cervical Side 

Bending 

Left 

A 10.53 ± 0.96 11.76 ± 1.23 9.60 10.80 0.853 

B 10.71 ± 0.82 11.61 ± 1.07 11.40 10.20 

Table 2: Between Group analysis with their means ± SD, mean ranks and p-value are presented in the table 

 

*p-value<0.05; results are statistically significant for Cervical Flexors muscle strength across the 

group 

 

Discussion 
The present study analyzed the comparison of the effectiveness of Cervical Strengthening with 

and without Shoulder Rehabilitation exercises. This study found that within groups, results showed 

significant improvement in muscle strength in both the groups. However, in between groups’ 

comparisons, the results showed significant difference cervical muscles (flexor) strength, with no 

significant improvement in rest of cervical muscles strength. JT Eckner et al investigated the 

feasibility and effects of cervical resistance training on head kinematics in young athletes. The 

results of the study indicated that neck strength was increased in both experimental and control 

group. However, the results showed neck strength to be 2.6 times greater than in control group. It's 

unclear whether the control group's considerably lower increases in neck strength were due to 

indirect effects of the general resistance training exercises they did or just age-related effects of 

normal growth and maturation. 23 The study conducted in post mastectomy patients, showed the 

similar results as cervical strength was greatly improved in both experimental and control groups 

with significant improvement in cervical flexors strength in experimental group. Raju, Addala 

Suvarna et al conducted a comparative study on deep cervical flexors training and neck 

stabilization exercises in subjects with chronic neck pain. The results of the study revealed that 

among groups, there was a substantial improvement in all factors, but between group comparisons 

revealed significant improvements in the third week and highly significant improvements in the 

fourth week. In participants with persistent neck pain, deep cervical flexors exercise reduced pain 

intensity, functional impairment, and improved muscular strength.24.The results of the study 

indicated that cervical strengthening exercises with and without shoulder Rehabilitation program 

has resulted in considerable increase in patients’ cervical muscular strength. IH Lin et al studied 

the progressive effects of neck-shoulder exercise and the results indicated that the experimental 

group had an improvement in performance index of the cranio-cervical flexion test, with 

improvement in superficial neck flexor strength, superficial neck extensor strength after the 

intervention, indicating that the 6-week intervention influenced the improvement of cervical 

muscle functions significantly. 25 The current study, however, indicated that with an invention 

program of 3-weeks with neck strengthening and shoulder Rehabilitation exercise has significantly 

improved the strength of cervical muscles. The major limitation of this study was that because of 

the on-going situation of Covid-19, there was limited access to patients, which can be a reason for 

dropout. In addition, long term follow up was not continued. For further studies, there is a need to 

explore larger population for deductive reasoning to implement results, also, long-term effects 

needed to be studied so that effects of strengthening can further implement results in the functional 

outcome of patients. 
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Conclusion 
It is concluded that that cervical strengthening along with Shoulder Rehabilitation Exercises can 

help in improvement of strength of cervical flexors. However, both treatment groups have equally 

improved patients’ strength of cervical extensors and side bending right and left muscle groups. 
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