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ABSTRACT  

The suprascapular notch is a common location for entrapment of the suprascapular nerve 

(SN), which is caused by rotator cuff tear (RCT). There is a recent perception of this 

association due to increased knowledge and more careful evaluation of patients with rotator 

cuff pathology. Open surgical procedure is the most commonly used treatment for this cause 

of nerve compression, however, controversy remains whether the SN should be released or 

not. We analyzed the recent literature related with this theme and selected the most relevant 

articles (40). Only five of them referred to post-operatory results and we divided them into 

two groups: one with rotator cuff repair (RCR) with SN release and the other without SN 

release. Evaluation of the parameters like pain, strength/function, muscle atrophy, fatty 

infiltration and electromyography (EMG) after surgery showed similar outcomes between the 

two groups. This comparison allows us to conclude that there is no advantage in releasing the 

SN when performing a RCR. 

 

RESUMO 

A incisura supraescapular é um local comum de aprisionamento do nervo supraescapular 

(SN) na patologia da ruptura do manguito rotador (RCT). Há uma recente percepção desta 

associação devido ao aumento do conhecimento e avaliação mais cuidadosa dos pacientes. O 

procedimento cirúrgico aberto é o tratamento mais comumente usado para esta causa de 

compressão do nervo, no entanto, a controvérsia permanece se o SN deve ser libertado ou 

não. Analisamos a literatura recente relacionada com este tema e selecionamos os artigos 

mais relevantes (40). Apenas cinco deles se referiram aos resultados pós-operatórios, tendo 

sido divididos em dois grupos: um em que houve reparação do manguito rotador (RCR) com 

libertação do SN e outro sem libertação do SN. A avaliação dos parâmetros como dor, força/ 

função, atrofia muscular, infiltração gordurosa e eletromiografia (EMG) após a cirurgia, 

mostrou resultados semelhantes entre os dois grupos. Esta comparação permite concluir que 

não existe vantagem em libertar o SN quando se realiza a RCR.  
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INTRODUCTION 

The SN originates from the superior trunk of the brachial plexus with contributions mainly 

from the C5 and C6 nerve roots. It courses laterally through the shoulder deep to the trapezius 

and omohyoid muscles and then passes through the suprascapular notch beneath the 

transverse scapular ligament (TSL), while its associated artery and vein travel over the 

ligament, and enter the supraspinatus fossa (1-17). The nerve continues its course by curving 

around the lateral border of the scapular spine of the scapula, the spinoglenoid notch, which is 

covered by the spinoglenoid ligament, to gain entrance to the infraspinatus fossa (1-4, 6, 7, 

11, 14, 18-21). SN is responsible for motor innervation of suprascapular muscle (SM) and 

infrascapular muscle (IM) (9, 12, 14, 15, 21-23) and for up to 70% of the shoulder sensitive 

innervation (2-4, 8, 9, 19, 21, 22, 24, 25). After passing through the spinoglenoid notch, the 

SN is purely motor (19).  

The pathology of this nerve can be regarded as primary or secondary. Primary 

compression, which is associated with dynamic causes, presents with muscle wasting of SM 

or IM, or both, with or without pain, which is typically located at the posterior aspect of the 

shoulder. This kind of cause responds well to non-operative treatment. Secondary 

compression, on the other hand, is associated with structural causes like massive RCT. 

Retraction of a detached SM causes traction on the SN and subsequent tenting of the nerve 

within the suprascapular notch where it lies beneath the TSL. This kind of cause responds 

well to operative treatment (8).  

Literature from the past decade has provided a prevalence ranging of suprascapular 

neuropathy (SSN) from 8-100% in patients with massive RCT (4, 26). The recent perception 

of a higher incidence of SSN and SSN associated with RCT is likely due to increased interest 

and a more careful clinical evaluation (13, 21).  

Patients with SSN, most of whom are aged between 20 and 50 years old, describe an 

insidious onset of dull, deep and chronic pain, localizing it to the superior, posterior, and 

lateral aspects of their shoulder, with occasional radiation to their neck or lateral arm that is 

exacerbated by overhead movement (1-5, 7, 9, 11, 17, 18, 21, 22, 24, 27, 28). The pain and 

symptoms should be differentiated from cervical nerve root radiculopathy. A localized 

injection of local anesthetic to the suprascapular notch can be useful to confirm the diagnosis 

of SN compression (29). An injury at this level could demonstrate weakness with resisted 

abduction and external rotation of the shoulder, as well as atrophy and fatty infiltration of the 

SM and IM (22). Pain may precede muscle weakness and atrophy by several years (17). 

The gold standard for the diagnosis of SSN and the evaluation of SN function is nerve 

conduction studies. EMG and nerve conduction velocity (NCV) studies are used to (1) 

confirm the diagnosis of SSN in the setting of a suggestive history, physical examination and 



imaging studies; (2) test nerve function in a patient with SM or IM atrophy, or both, with no 

identifiable cause; ���(3) evaluate for neuropathy in a patient without an identified cause of 

lingering shoulder pain; and ��� (4) monitor nerve function before, during, and after the treatment 

of any SSN causes ���(2, 4, 7, 11, 21, 22, 24, 30-32). Although EMG and NCV are the gold 

standards for diagnosing SSN, a high clinical suspicion in the face of negative test results 

should then favor the injection for confirmation (22). Clinical differentiation of SSN from 

RCT may be difficult because both conditions may show considerable atrophy of SM and IM. 

In such cases, the single most helpful diagnostic study is an EMG, wherein patients with RCT 

shows no denervation potentials in spinatus muscles because the atrophy represents disuse 

atrophy (3).  

Operative treatment is the most indicated procedure for SSN associated with RCT and it 

includes two main goals: alleviating the pain (primary indication) and halting the progression 

of the neural injury, muscle weakness, atrophy and fatty infiltration (12, 17, 22, 32). 

To alleviate symptoms after shoulder surgery, there are authors who have recommended 

RCR with SN release, but there are also others who have shown resolution of SSN with 

isolated RCR. SN release allows greater mobility of the nerve and mitigates the medializing 

tendencies of a concomitant massive RCT (17). 

The purpose of this study is to define whether SN should be released during RCR when 

SSN is caused by RCT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



METHODS 

A literature review was conducted related to SSN caused by RCT using Pubmed database, 

on June 12, 2016, using the query “suprascapular neuropathy” and “suprascapular neuropathy 

AND rotator cuff tear”. The literature search identified 188 and 37 studies, respectively, 

which were then limited to 40 published based on the following inclusion criteria: (1) 

information about SSN caused by RCT; (2) pain alleviating methods for RCR during and 

after surgery. Five studies were selected for comparison in which there were investigated 

outcome of RCR with SSN caused by RCT with and without SN release. These five studies 

were separated in two groups: two (Kim et al. (27) and Lafosse et al. (10)) of which the RCT 

was repaired with SN release, and the remaining three (Mallon et al.(33), Hoellrich et al. (12) 

and Costouros et al. (34)) where RCT was repaired without SN release. Studies that did not 

meet the criteria or did not address the purpose of the present review were excluded, as well 

as studies published in other language than English and before 2000.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RESULTS 

The main results are summarized in table 1.  

  

AGE 

The population evaluated in these studies is in a range of 41 to 68 years old of mean age. 

 

CLINIC: PAIN  

In Kim et al. study, 79% (31/39) of the patients presented preoperatively with mild to 

moderate pain and postoperatively 100% (31/31) of these patients had pain improvement 

obtained almost uniformly. 21% (8/39) of the patients had presented preoperatively with 

persistent severe pain and postoperatively 88% (7/8) of these patients had pain improvement 

(33). 

In Lafosse et al. study, 90% (9/10) of the patients had clinical outcome classified as 

excellent with complete relief of pain, while 10% (1/10) of the patients had clinical outcome 

classified as satisfactory with moderate pain improvement. Three patients who were not 

included in this series had persistent pain postoperatively and each had neurophysiologic 

evidence of SN entrapment (10). 

In Hoellrich et al. study, 100% (9/9) of the patients had pain score significantly improved 

from a preoperative mean of 2.4 to a postoperative mean of 6.0 (12). In Costouros et al. study, 

100% (6/6) of the patients had pain preoperatively and everyone had pain relief 

postoperatively (34).  

 

STRENGTH / FUNCTION 

In Kim et al. study, SM and IM were graded on a strength scale of 0 to 5. 79% (31/39) of 

the patients who presented Grade 0 to 2 preoperatively in SM and IM strength, 

postoperatively improved 90% (28/31) in SM strength to Grade 4 or 5; 10% (3/31) with SM 

strength of Grade 3 improved to 32% (10/31) in IM strength to Grade 4 or 5; 45% (14/31) 

with IM strength of Grade 2 or 3 and the rest improved to Grade 1. 21% (8/39) of the patients 

who presented Grade 3 preoperatively in SM and IM strength, postoperatively remained the 

same or improved 100% (8/8) in SM and IM strength to Grade 4 (27). 

In Lafosse et al. study, all patients who had postoperatively significant gain on strength 

testing, returned to their normal work and sports activity at a mean of three weeks and the 

abduction and external rotation strength also significantly improved (10).  

In Mallon et al. study, all patients had preoperatively severe limitation of active motion, 

specifically being able to elevate their affected arm actively >40º. The loss of motion and the 

weakness were their chief complaint rather than pain. Postoperatively, all patients regained 



the ability to elevate their arm actively to >90º and to place their hand actively behind their 

head against gravity without assistance (33). 

In Hoellrich et al. study, UCLA shoulder score improved from a preoperative mean of 11 

to a postoperative mean of 28. There were 1 excellent, 6 good, 1 fair, and 1 poor results. The 

poor result was due to a documented failed repair. Function score improved significantly from 

a preoperative mean of 2.8 to a postoperative mean of 6.8. Less substantial gains were noted 

in the scores for active forward elevation (3.0 preoperatively and 4.5 postoperatively) and 

strength of forward elevation (3.1 preoperatively and 3.9 postoperatively) (12). 

In Costouros et al. study, all patients had preoperatively marked weakness in abduction 

and external rotation and postoperatively marked improvement in function. In a strength scale 

ranging from 0 to 5 (with 5 indicating normal force), SM was graded postoperatively with 

Grade 4 in 83% (5/6) of the patients and Grade 3 in 17% (1/6) of the patients, while IM was 

graded postoperatively with Grade 4 in 67% (4/6) of the patients and Grade 5 in 33% (2/6) of 

the patients. The average flexion improved from 117º preoperatively to 143º postoperatively, 

external rotation improved from 19º preoperatively to 39º postoperatively and external 

rotation lag decreased from 28º preoperatively to 4º postoperatively (34). 

 

MUSCLE ATROPHY/ FATTY INFILTRATION  

In Lafosse et al. study, Mallon et al. and Costouros et al. studies, all patients persisted with 

SM and IM atrophy postoperatively (8, 33, 34).  In Costouros et al. study, all patients had 

moderate to severe fatty infiltration and SM and IM atrophy and 83% (5/6) of patients had 

visible atrophy during inspection. After surgery, all patients had fatty infiltration and SM and 

persisted IM atrophy (34). 

   

EMG 

In Lafosse et al. study, only 80% (8/10) of the patients underwent repeat 

electromyography to assess SN function postoperatively. At 6 months after surgery, 88% 

(7/8) of the patients had complete normalization of the conduction velocity, amplitude, and 

distal latency in the motor fibers of the SN and normalization of the voluntary motor action 

potential for SM and IM. 12% (1/8) of the patients showed only partial improvement in these 

parameters (10). 

In Mallon et al. study, only 50% (2/4) of the patients underwent repeat EMG 

postoperatively. At 6 months after surgery, 100% (2/2) of the patients had significant 

reinnervation potentials with almost complete recovery of the nerve in one case (33). 

In Hoellrich et al. study, 100% (9/9) of the patients had postoperatively no EMG evidence 

of SN injury with normal insertional activity, no denervation potentials, normal recruitment, 



and waveform patterns of normal size and configuration (12). 

In Costouros et al. study, at 6 months after surgery, patients had partial or full recovery of 

the SN palsy (34). 

 

PAIN CONTROL DURING SURGERY 

In Lafosse et al. study, 60% (6/10) of the patients had interscalene block with general 

anesthesia and muscle paralysis, while 40% (4/10) of the patients had only interscalene block 

for anesthesia (10). 

In Costouros et al. study, 100% (6/6) of the patients had interscalene block with general 

anesthesia and intraarticular catheter placed for postoperative pain (34). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DISCUSSION 

SSN occurs in majority at the suprascapular notch, which is likely the result of nerve 

tethering under TSL with RCT. At the spinoglenoid notch, SN compression occurs only in 

14% of the cases, which is mostly associated with cysts from labral pathology and is not 

related with pain since the distal portion of the SN is purely motor, whereas the upper trunk 

contains motor and sensory fibers (8, 35). There is a huge controversy whether TSL should be 

released or not when RCR is caused by RCT associated with SSN. There are authors like Kim 

et al. (27) and Lafosse et al. (10) who support SN release, and others who support the RCR 

without SN release like Mallon et al.(33), Hoellrich et al. (12) and Costouros et al.(34).  

As discussed earlier, SSN in the suprascapular notch is associated with pain, which 

oftentimes continues after surgery and is so significant that it interferes with the initial 

recovery and rehabilitation (36, 37). In the studies analyzed, all patients had mild to moderate 

or even severe preoperative pain and all of them experienced an improvement in pain 

postoperatively. The same was found related to strength and function scores, where both 

groups had improvement. 

Atrophy was identified in most of the studies analyzed and, in Costouros et al. (34) study, 

preoperative fatty infiltration was also present, nevertheless, these parameters persisted 

postoperatively. Oppositely, in another study by Gerber et al., in at least two years, muscular 

atrophy stopped and was successfully reversed in RCR, whereas atrophy increased after an 

unsuccessful repair (36). Our research is not concordant with these findings, because in the 

studies where muscular atrophy was evaluated, it persisted even after the repair. Regarding 

fatty infiltration, Gerber et al. showed that it cannot be reversed and it has a role in the 

progression of the tears or failure of the repair. These findings are correlated with tendon 

quality and functional outcome following surgical repair (36). 

EMG abnormalities that conducted to surgery improved at 6 months post-op in all studies 

analyzed. The key difficulty in the comparison of studies is related to the uncertainties of 

EMG diagnosis. No previous paper has clearly defined the diagnostic EMG criteria for SSN 

(34). 

In another study, however, Lafosse et al. described the indications for SN release which 

include: 1) patients who present with weakness of infraspinatus with or without wasting of 

supraspinatus, with or without pain, with or without positive EMG findings; 2) patients who 

have a thickened or ossified ligament on assessment during arthroscopic RCR; and 3) patients 

who present with posterior shoulder pain with a positive SSN Test. So, when compression is 

suspected, these authors defend nerve release regardless of EMG findings for two reasons: 1) 

SN pathology is a dynamic phenomenon not always demonstrable on EMG, although in our 

analysis, all patients had electromyographic changes; and 2) release of the SN is a safe and 



simple technique with little risk of additional complications and possible benefit of muscle 

improvement function post repair (8). Nevertheless, in our study the outcome is similar, so 

there are no advantages in adding more intervention. This is confirmed by the group where 

SN release was performed and no muscle atrophy improvement was found.   

We also analyzed other parameters that could influence the outcome, like the mean age of 

patients who participated. The mean age ranged from 41 to 68 years old. Treating people of 

advanced age has different priorities when compared with young people. The goal in the first 

group is to transform a symptomatic tear to an asymptomatic one, oppositely, young people 

look for better function, including muscle strength (38). The rotator cuff undergoes 

progressive degenerative changes with increasing age, which may lead to extensive RCT (36). 

In this way, there is a lack of studies with younger patients to understand if there are also 

similar results in both groups of repair with or without release of the SN.  

Other parameter that could influence the results is the extension of the tear. However, we 

did not take that into consideration because in most cases there is no reference on the 

classification used, which can cause variability in the analysis.  

There are other possible approaches to diminish postoperative pain. Interscalene block is 

recognized as the most effective approach in general. Its success rate is reported to be 85% to 

92% by expert anesthesiologists (39). The major limitation of administering a single injection 

is that the anesthetic usually has a short duration of action (37) and has possible substantial 

complications associated with its use, such as peripheral neurologic injuries, central nervous 

system, respiratory and cardiovascular complications (40). In our analysis, there was no 

difference between the patients who received pain-controlling methods like interscalene block 

during surgery and the patients who have not. Although recently, several authors have 

recommended the continuous use of interscalene block as the gold standard for most shoulder 

procedures (37).  

Our analyses showed that there are no differences between the studies where patients had 

RCR with SN release (Kim et al. (35)and Lafosse et al.(10)) and the ones where patients had 

RCR without SN release (Mallon et al.(33); Hoellrich et al.(12) and Costouros et al. (34)).  

 

 

 

 

 

 

 

 



CONCLUSION  

We conclude that there is no difference in terms of pain control, strength, muscle atrophy, 

fatty infiltration and EMG alterations in RCR with or without SN release. Thus, we believe 

that there are no advantages in adding an extra procedure when performing RCR.  
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