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Abstract

Aim: The purpose of this study is to determine the
relation of shoulder pain with lower back and neck pain
and to highlight that rotator cuff muscle group (RTC)
dysfunction must also be taken into consideration in
addition to cervical pathologies in patients admitting with
arm pain.

Materials and methods: Two-hundred twelve patients
with shoulder pain between June 2018 and September
2018 were retrospectively analysed. Among the patients
who applied to the polyclinic with shoulder pain, those
diagnosed with RTC pathologic pathology were
considered as Group 1 and the patients without
pathologic pathology in the shoulder were considered as
Group 2. Student T, Chi-square and Pearson Correlation
tests were used for variables. p<0.05 was considered as
significance level for statistical analyses.

Results: The mean age of the patients with shoulder pain
was 44.08 ± 11.86. Shoulder pathology was detected in
167 patients (78.8%) and there was no pathology in 45
patients (21.2%). Pathology in RTC muscle groups was
most common in the supraspinatus muscle (81%). The
most common pathology type in RTC muscle groups was
tendinitis (79.2%). Among 212 patients, 179 of them
female and 33 were male. Shoulder pathology was also
detected in 55.7% of the patients with cervical pathology
(p<0.001).

Conclusion: Pathology in RTC muscle groups was most
prevalent in supraspinatus and the most common
pathology was tendinitis. The mean age of the patients
with pathology was greater than the patients without
pathology. Shoulder pathology were associated with
cervical pathology, however, there was no relation with
lumbar pathology.

Keywords: Rotator cuff muscle; Shoulder pain; Cervical
pain; Lumbar pain

Introduction
The integrity of the rotator cuff muscle group (RTC) is critical

for the shoulder function. RTC pathology is one of the most
common causes of shoulder pain and affects a large portion of
the population.

The prevalence of cervical spine and RTC pathologies
increases with age [1]. Cervical spondylosis and cervical
discopathy are among the most prevalent problems today.
Especially the increase in physical activities requiring the use
of arm and the widespread use of devices like computers and
typewriters in the workplaces lead to neck and shoulder-arm
pain [2,3]. While neck pain can be caused by a simple muscle
spasm, it may also be an indicator of many problems from
intracranial pathology to chest pain, shoulder pathology to
vascular pathology.

Anatomically speaking, RTC is innerved by the suprascapular
nerve. Axillary, lower and upper subscapular nerves all branch
out from fifth (C5) and sixth (C6) cervical nerve roots. Clinically,
it may be difficult to distinguish C5 radiculopathy from RTC
disease. Both pathologies can exhibit symptoms like shoulder
pain, weakness and restricted abduction and external rotation.
C6 radiculopathy may manifest itself with shoulder pain and
weakness in arm distal. Any pathology in the deltoid muscle or
axillary nerves that enable innervation can also lead to
referred pain in the neck, nape and chest by hindering
abduction, flexion and horizontal rotation of the arm. The
damage to the roots due to a nerve injury at cervical nerve
level can also cause RTC pathology. However, this relation is
yet to be fully defined [4,5].

The purpose of this study is to determine the relation of
shoulder pain with lower back and neck pain and to highlight
that rotator cuff dysfunction must also be taken into
consideration in addition to cervical pathologies in patients
admitting with arm pain.

Materials and Methods
This study was designed as a retrospective study. The ethical

approval for the study was granted by the local ethics
committee of Saglik Bilimleri University, Diyarbakir Gazi
Yasargil Training and Research Hospital (Date: 05/10/2018 No:
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153). The medical files of the patients who had admitted to
Saglik Bilimleri University Gazi Yasargil Training and Research
Hospital physical rehabilitation and Rehabilitation polyclinic
and Neurosurgery polyclinic between June 2018-September
2018 with shoulder pain that may also be accompanied by
lower back, neck and arm pain were retrospectively scanned.
The medical files of 212 patients were retrospectively
reviewed and age, weight, length, sex, body mass index,
diagnosis date, anamnesis, physical examination, laboratory
tests and radiological imaging results were recorded. RTC
muscle group pathologies like edema and tear and pathologies
like cervical spinal stenosis, discopathy and spondylotic
myelopathy were recorded upon reviewing the MRI report
results. Among patients who applied to the polyclinic with
shoulder pain, those diagnosed with pathologic pathology in
the shoulder were considered as Group 1 and patients without
pathologic pathology in the shoulder were considered as
Group 2.

Patients under 18 years of age, with chronic diseases,
pscyhiatric diseases, breast-feeding or menstruating women,
patients with alcohol or other substance abuse, patients who
had undergone any surgical intervention within last 6 months,
patients with continuous medication their records and
patients with insufficient data were excluded from the study.
Aside from these, patients older than 18 years of age who had
admitted with shoulder pain and had sufficient data were
included in the study.

First, the study data were recorded in an Excel spread sheet.
Then, the statistical analyses of this data were performed with
SPSS 20 pilot software.

The descriptive data was calculated as mean ± standard
deviation and as percentage. Student T test was used for
continuous variables and Chi-square test was used for
categorical variables.

Pearson Correlation test was used to determine any
potential relation between data. p<0.05 was considered as
significant for 95% confidence level.

Results
Shoulder pathology was detected in 167 patients (78.8%)

and there was no pathology in 45 patients (21.2%) among all
cases who admitted to our polyclinic with shoulder pain (Table
1).

According to MRI data, pathology in RTC muscle groups was
most common in supraspinatus (n=128, 81%) muscle.

According to MRI data, the most common pathology type in
RTC muscle groups was tendinitis (n=123, 79.2%).

There were 179 females among 212 patients included in the
study and 142 of them had shoulder pathology.

There were 33 male patients and 25 of them had shoulder
pathology. Results were similar for female and male patients in
terms of sex (p=0.645).

In our study, it was determined that incidence of shoulder
pathology increased with age and found that BMI had no
effect on shoulder pathology.

Table 1 Comparison of demographic and laboratory data of patients.

Parameters Group 1 (N=167 )

Shoulder pathology

Mean ± SD

Group 2 (N=45)

No shoulder pathology

Mean ± SD

p*

Age (Years) 44.08 ± 11.86 39.20 ± 11.94 0.015

BMI (kg/m2) 26.38 ± 2.20 25.99 ± 2.71 0.324

Hbg (g/l) 13.10 ± 2.88 13.16 ± 1.51 0.824

HTC (%) 39.42 ± 5.20 39.86 ± 3.96 0.598

ALT (mg/dl) 20.80 ± 13.27 21.26 ± 13.02 0.835

AST (mg/dl) 19.81 ± 8.06 19.00 ± 4.96 0.520

Urea (mg/dl) 26.32 ± 7.56 27.02 ± 6.95 0.574

Creatinine (mg/dl) 8.60 ± 7.26 8.37 ± 2.67 0.838

Glucose (mg/dl) 105.44 ± 48.30 112.62 ± 38.33 0.358

ALT: Alanine Aminotransferase, AST: Aspartate Transaminase, HBG: Hemoglobin, HTC: Hematocrit, BMI: Body Mass Index

*Student-t test

The mean age of the patients with shoulder pain who were
diagnosed with shoulder pathology was 44.08 ± 11.86 and the
mean age of patients without pathology was 39.20 ± 11.94.
The mean age of the patients with RTC pathology was
significantly greater (p=0.015).

Shoulder pathology was also detected in 55.7% of the
patients with cervical pathology (p<0.001). Although 21.2% of
the patients had cervical pathology, there was no shoulder
pathology. While 23.1% of the patients had cervical pathology,
there wasn’t any shoulder pathology. There was no statistical
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significance for patients who had no cervical and shoulder
pathology (Table 2).

Table 2 The relationship between shoulder pathology and lumbar and cervical pathology in the patients.

Parameters Group 1 (N=167)

Shoulder pathology

Group 2 (N=45)

No shoulder pathology

p*

Cervical pathology

Yes 118.4 (55.7%) 45 (21.2%) <0.001

No 49 (23.1%) 0 --

Lumbar pathology

Yes 59 (27.8%) 16 (7.5%) 0.978

No 108 (50.9%) 29 (13.7%) --

Table 3 Correlation of shoulder pathologies with lumbar and cervical pathology.

Parameters Shoulder pathology Cervical Pathology Lumbar pathology

Age (Years) r=0.080 r=0.280 r=-0.095

p=0.246 p<0.001 p=0.168

BMI (kg/m2) r=-0.133 r=0.076 r=0.076

p=0.053 p=0.274 p=0.003

BMI: Body Mass Index, r: Pearson correlation rank.

p*: Pearson corelation test

There were 59 (27.8%) shoulder pathology cases among the
patients who were diagnosed with lumbar pathology. And
there was no lumbar pathology in 16 patients (7.5%) despite
having shoulder pathology. One-hundred eight patients
(50.9%) had no lumbar pathology despite having shoulder
pathology. In addition, 29 patients (13.7%) had neither lumbar
nor shoulder pathology (Table 2). There was a moderately
strong opposite relation between shoulder pathologies and
BMI according to Pearson Correlation test (r=-0.133, p=0.053).
Relations between other main parameters are shown in Table
3.

Discussion
In our study, the most prevalent pathology location for RTC

muscle groups was supraspinatus and the most common
pathology type observed in RTC muscle groups was tendinitis.
The mean age of the patients diagnosed with pathology was
greater that the patients without any pathology. Shoulder
pathology was also present in 55.7% of the patients with
cervical pathology.

RTC disease is a common and intrinsic degenerative process.
RTC disease as acute traumatic tear, edema or tendinitis can
occur in young pitcher athletes, shoulder dislocations or
avulsion injury. In many patients with RTC pathology, lateral
shoulder pains consistent with the affected deltoid muscle
generally start after excessive activities. Pain at night and
decreased active movement range should increase the
suspicion for a shoulder muscle tear or tendinitis. However, no

relation was established between the severity of the pain and
the severity of the shoulder muscle pathology [6,7].

Anatomically, RTC is innerved by the suprascapular, axillary
and lower and upper subscapular nerves that branch out from
fifth (C5) and sixth (C6) cervical nerve roots. Clinically, it may
be difficult to distinguish C5 radiculopathy from RTC disease as
both them may exhibit shoulder pain, weakness and restricted
abduction and external rotation. C6 radiculopathy, the second
most common cervical radiculopathy, is also manifested with
shoulder pain and weakness; however, it may also be
accompanied by distal extremity symptoms [8].

The cause of RTC pathology has multiple factors and it is
clear that peripheral innervation of the muscles is necessary to
preserve muscle quality and function. As the prevalence of
both cervical spine and RTC disease increase with age, the
definite differentiation between these pathological conditions
becomes difficult [8]. RTC rates in patients younger than 50
years of age are considered to be lower [9]. This may be
assumed as a natural outcome since the tendon quality is
expected to be better in younger patients. Pain in young
patients may be frequently related to trauma. Contrary to this,
the mean age of the patients (44.08) with shoulder pain and
diagnosed with RTC pathology in our study was lower than the
literature. However, this mean age value was greater than the
patients without pathology. All of this pathology had no known
trauma anamnesis.

There are various factors that may contribute to the
formation of RTC pathology and these are typically diagnosed
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as trauma, tendinitis, degeneration, and tendinopathy
involving tendinosis and partial thickness tendon tear [10]. In
this study, RTC pathology was mostly the tears occurring in the
supraspinatus tendon and most of these tears were defined as
smaller than 5 cm in size [11]. Eljabu et al. [12] reported
increased asymptomatic rotator cuff tear size and that this was
related to decreased muscle quality and caused symptom
development for 3 years. During his review of natural history
of rotator cuff tear, Abdul-Wahab et al. [13] determined that
atraumatic tears were associated with muscle weakness and
minor discomfort that did not appear to increase with
increasing tear size. All of the cases included in our study had
admitted to the polyclinic with shoulder pain. However, we
were unable to obtain healthy information about the onset
date of the pain or whether they were acute or chronic. In our
study, the most common pathology type in RTC muscle groups
was reported as tendinitis according to MRI data. In addition,
supraspinatus was the most common location among RTC
muscles where pathology was detected. However, there was
no sufficient data in our records with regards to the severity of
the pathology. This was a major limitation of our study.

Although it is believed that there is an anatomic and clinic
relation between shoulder and cervical spine pathology,
current clinical studies are insufficient. In this study, 38%
suprascapular nerve damage, 15.4% axillary nerve damage,
7.7% brachial plexus upper body damage and 3.8% indefinite
level of cervical radiculopathy was reported for the patients
with massive RTC tear and peripheral neuropathy [14]. Zhang
et al. also reported a significantly increased relation between
RTC pathology and cervical spine pathology with age in
patients younger than 60 years of age, and that 13% of the
patients older than 60 years of age with cervical spine
pathology also had RTC diagnosis. Although lumbar spinal
pathology was four times more than cervical spine pathology,
researchers reported a significant correlation between RTC
and cervical spine pathology [15].

In a study with unilateral and bilateral shoulder
impingement symptoms, 5.3% of EMG showed C5/6
radiculopathy and 23.7% showed indefinite levels of cervical
radiculopathy [16].

Similarly, in our study, the shoulder pathology rate was
significant in the patients with cervical pathology. And a
significant correlation was detected between cervical and
shoulder pathologies. However, there was no significant
relationship between shoulder pathology and lumbar
pathology.

There are many studies about RTC pathologies in the
literature; however, most of these have lack of evidence or
results that are contradictory with other studies. This situation
points at the necessity for more extensive and meaningful
Meta data analyses.

Our study has important limitations. One of the limitations
was the absence of sufficient data about demographic
information like diabetes, hypertension and rheumatoid
arthritis in patients with neck and shoulder pain. In addition,
the absence of EMG records in the files and electronic archive

was a major limitation. Another limitation was despite having
records of pathologies like cervical spinal stenosis, discopathy
and spondylotic myelopathy; data related to the rates of these
pathologies were missing, therefore, they were not mentioned
in our study. Lastly, there was no record of the RTC pathology
severity, for example size of the rupture and extent of the
tendinitis.

Conclusion
In conclusion, the most common location for RTC muscle

group pathology was supraspinatus. The most prevalent
pathology was tendinitis. The mean age of the patients with
pathology was greater than the patients without pathology. A
significant portion of the patients with cervical pathology also
had shoulder pathology. In our study, shoulder pathologies
were associated with cervical pathologies; however, there was
no relation with lumbar pathology.

Limitation
Being a retrospective study, there can be variation in the

recording of signs and symptoms at the time of presentation.
There is enough evidence in literature on the subject that
patients with shoulder pain can have either shoulder
pathology or cervical pathology or both. We recommend
prospective, randomized, controlled trials in the future.

References
1. Yamaguchi K, Ditsios K, Middleton WD, Hildebolt CF, Galatz LM

(2006) The demographic and morphological features of rotator
cuff disease: A comparison of asymptomatic and symptomatic
shoulders. J Bone JointSurg Am 88(8): 1699-1704.

2. Bovim G, Schrader H, Sand T (1994) Neck pain in the general
population. Spine 19(12): 1307-1309.

3. http://www.dicle.edu.tr/fakulte/tip/dergi/yayin/
4.SERViKALSPONDILOZLUHASTALARDARADYOLOJiKBULGULARV
EVERTEBRALA.pdf.

4. Costouros JG, Porramatikul M, Lie DT, Warner JJ (2007) Reversal
of suprascapular neuropathy following arthroscopic repair of
massive supraspinatus and infraspinatus rotator cuff tears. J
Arthrosc Relat Surg 23(11): 1152-1161.

5. Vad VB, Southern D, Warren RF, Altchek DW, Dines D (2003)
Prevalence of peripheral neurologic injuries in rotator cuff tears
with atrophy. J Shoulder Elb Surg 12(4): 333-336.

6. Dang A, Davies M (2018) Rotator cuff disease: Treatment
options and considerations. Sports Med Arthrosc Rev 26:
129-133.

7. Dunn WR, Kuhn JE, Sanders R, An Q, Baumgarten KM, et al.
(2014) Symptoms of pain do not correlate with rotator cuff tear
severity: A cross-sectional study of 393 patients with a
symptomatic atraumatic full-thickness rotator cuff tear. J Bone
Joint Surg Am 96(10): 793.

8. Zhang AL, Kreulen C, Ngo SS, Hame SL, Wang JC, et al. (2012)
Demographic trends in arthroscopic SLAP repair in the USA. Amj
Sports Med 40(5): 1144-1147.

Annals of Clinical and Laboratory Research

ISSN 2386-5180 Vol.7 No.1:276

2019

4 This article is available from: http://www.aclr.com.es/

http://www.aclr.com.es/


9. Diebold G, Lam P, Walton J, Murrell GAC (2017) Relationship
between age and rotator cuff retear: A study of 1,600
consecutive rotator cuff repairs. J Bone Joint Surg Am 99:
1198-1205.

10. Seitz AL, McClure PW, Finucane S, Boardman ND, Michener LA
(2011) Mechanisms of rotator cuff tendinopathy: Intrinsic,
extrinsic, or both? Clin Biomech 26(1): 1-12.

11. Mall NA, Lee AS, Chahal J, Sherman SL, Romeo AA, et al. (2013)
An evidenced-based examination of the epidemiology and
outcomes of traumatic rotator cuff tears. Arthroscopy 29(2):
366-376.

12. Eljabu W, Klinger HM, Von Knoch M (2015) The natural history of
rotator cuff tears: A systematic review. Arch Orthop Trauma Surg
135(8): 1055-1061.

13. Abdul-Wahab TA, Betancourt JP, Hassan F, Thani SA, Choueiri H,
et al. (2016) Initial treatment of complete rotator cuff tear and
transition to surgical treatment: Systematic review of the
evidence. Muscles Ligaments Tendons J 6(1): 35.

14. Costouros JG, Porramatikul M, Lie DT, Warner JJ (2007) Reversal
of suprascapular neuropathy following arthroscopic repair of
massive supraspinatus and infraspinatus rotator cuff tears. J
Arthrosc Relat Surg 23(11): 1152-1161.

15. Zhang AL, Theologis AA, Tay B, Feeley BT (2015) The association
between cervical spine pathology and rotator cuff dysfunction. J
Spinal Disord Tech 28(4): 206-211.

16. Date ES, Gray LA (1996) Electrodiagnostic evidence for cervical
radiculopathy and suprascapular neuropathy in shoulder pain.
Electromyography Clin Neurophysiol 36(6): 333-339.

 

Annals of Clinical and Laboratory Research

ISSN 2386-5180 Vol.7 No.1:276

2019

© Copyright iMedPub 5


	Contents
	The Relationship between Cervical and Lumbar Pathologies with Rotator Cuff Dysfunction
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Limitation
	References


