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SUMMARY —  Isolate d an d painles s infraspinatu s atroph y an d weaknes s ar e describe d i n 
two top-leve l volleybal l players . EM G revealed isolate d denervatio n o f th e infraspinatu s muscle . 
One athlet e continue d playin g an d hi s clinica l feature s hav e no t changed . Th e othe r recovere d 
her muscl e bul k an d strengt h afte r stoppin g playing . Thes e finding s wer e attribute d t o 
intense activit y o f th e shoulde r joint , withou t an y direc t trauma . O n clinica l grounds , w e di d 
not conside r thes e case s a s tru e example s o f entrapmen t neuropathy . Pathogenesi s wa s relate d 
to tractio n o f th e dista l branc h o f th e suprascapula r nerv e durin g th e ac t o f receptio n o f 
the bal l («Manchete») . 

KEY WORDS : volleyball , infraspinatu s muscle , atrophy . 

Atrofia isolad a e  nã o doloros a d o múscul o infraespinhos o e m jogadore s d e voleibol : descriçã o 
de doi s caso s e  revisã o d a literatura . 

RESUMO —  Atrofi a isolad a e  nã o doloros a d o múscul o infraespinhos o e  fraquez a sã o des -
critas e m 2  jogadore s d e voleibol . EM G mostrou desnervaçã o isolad a d o múscul o infraespi -
nhoso. U m do s atleta s continuo u jogand o e  nã o fo i notad a qualque r alteraçã o n o quadr o 
clínico. O  outro , apó s cessa r a s sua s atividade s esportivas , recupero u progressivament e a 
força e  o  trofism o muscular . Este s dado s sugere m íntim a relaçã o entr e comprometiment o d o 
músculo infraespinhos o e  atividad e intens a d a articulaçã o d o ombro , ma s se m qualque r traum a 
direto. Nã o consideramo s este s caso s com o verdadeiro s exemplo s d e neuropati a po r com -
pressão. Patogênes e fo i relacionad a à  traçã o do s ramo s distai s a o nerv o supraescapula r du -
rante o  at o d a recepçã o d a bol a («Manchete») . 

PALAVRAS-CHAVE: voleibol , múscul o infraespinhoso , atrofia . 

Injury t o th e nervou s syste m ca n occu r i n almos t an y spor t an d ma y 
involve an y leve l o f th e nervou s system . Periphera l nerve s ar e vulnerabl e t o 
various type s o f trauma . The y ma y b e injure d i n an y sport , b e i t competitiv e 
or recreational . Th e followin g case s ar e example s o f unusua l nerv e injur y i n 
the uppe r extremitie s relate d t o athleti c activities . 

CASE REPORT S 

Case 1  — SLM a  1 9 yea r ol d righ t hande d femal e professiona l volleybal l playe r ha u 
been alerte d b y teammate s t o righ t scapula r troph y te n month s befor e bein g examined . Sh e 
was stil l abl e t o play , withou t an y change s i n he r performance , an d denie d numbness , pai n 
and cervica l symptoms . Th e patien t ha d n o histor y o f majo r illness , other  injuries , precipitat -
ing event , o r an y histor y o f neuromuscula r dysfunction.  Examinatio n reveale d a  well-nourishe d 
woman i n a  goo d physica l condition , excep t fo r marke d atroph y o f th e righ t infraspinatu s 
muscle an d weaknes s o f externa l rotatio n o f th e righ t shoulde r joint . Ther e wer e n o sensor y 
changes o r othe r neurologica l signs . Activ e an d passiv e range s o f motio n o f th e shoulder s 
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and cervica l spin e wer e ful l an d painless . X-Ra y film s o f th e cervical , dorsa l spin e an d righ t 
shoulder appeare d normal . Electromyographi c examinatio n (E0MG- ) o f th e righ t infraspinatu s 
muscle showe d spontaneou s activity , increase d potentia l duratio n an d polyphasi c potentials . 
Electric stimulatio n a t Erb' s poin t reveale d lo w amplitude , disperse d evoke d moto r respons e 
with prolonge d latenc y t o th e correspondin g infraspinatu s muscle , wherea s thos e fro m th e 
supraspinatus, deltoi d an d rhomboi d majo r wer e al l normal . Sh e continue d playin g volley -
ball fo r fou r year s an d n o change s in  th e bul k o f th e muscl e o r strengt h wer e noted . On e 
year ago , becaus e o f a  ligamen t lesio n in  th e ankle , sh e ha d t o sto p playing . Sinc e then , 
she ha s notice d improvemen t i n th e atroph y an d weaknes s o f he r righ t shoulder . 

Case 2  —  FV , a  2 2 yea r ol d righ t hande d ma n professiona l volleybal l playe r wa s see n 
with a  complain t o f painles s asymmetr y o f th e posterio r scapula r musculature . Th e patien t 
denied an y chang e i n hi s performance , beside s o f restricte d inabilit y t o lif t an y weigh t 
overhead whe n th e righ t ar m wa s abducted . Ther e wa s n o preciptatin g even t an d hi s pas t 
medical histor y wa s negative . Examinatio n reveale d a  marke d wastin g i n th e regio n o f th e 
right infraspinatu s fossa , an d th e righ t infraspinatu s muscl e wa s ver y atrophi c an d wea k 
(Fig. 1  an d 2) . Th e supraspinatu s muscl e wa s norma l o n examination . Ther e wa s n o wingin g 
of th e scapula . N o sensor y change s coul d b e detected . Activ e an d passiv e range s o f motio n 
of th e shoulder s an d cervica l spin e wer e ful l an d painless . X-Ra y film s o f th e cervical , 
dorsal spin e an d shoulde r reveale d n o abnormalities . EM G showe d a n isolate d denervatio n 
of th e infraspinatu s muscle . Th e nerv e latencie s wer e norma l t o th e supraspinatu s muscl e 
and prolonge d t o th e infraspinatu s muscle . Th e patien t wa s treate d conservativel y an d 
continued hi s volleybal l activities . Hi s strengt h an d scapula r muscl e bul k hav e no t changed . 

COMMENTS 

The clinica l fature s an d th e EM G findings i n thes e tw o top-leve l volleybal l 
players wer e compatibl e wit h partia l denervatio n o f th e righ t suprascapula r 
nerve branc h t o th e infraspinatu s muscle . Th e absenc e o f sensor y finding s an d 
pain, distributio n o f moto r impairment , norma l dee p tendo n reflexes , an d iso -
lated denervatio n o f th e infraspinatu s muscl e exclude d primar y myopathy , radi -
culopathy, brachia l plexu s lesion , Parsonage-Turne r syndrom e an d rotato r cuf f 
injury, th e majo r alternative s i n th e differentia l diagnosis . Th e progressio n o f 
symptoms favore d a  chroni c neuropathy . 



Before reviewin g th e differen t mechanism s whic h ma y affec t th e suprasca -
pular nerve , on e mus t b e awar e o f certai n anatomi c an d kinesiologi c aspect s 
of th e shoulde r an d suprascapula r nerve . 

The mixe d suprascapula r nerv e (C- 4 t o C-6 ) arise s fro m th e uppe r trun k 
of th e brachia l plexus . I t course s laterally , dee p t o th e trapeziu s an d omohyoi d 
muscles, t o ente r th e supraspinou s foss a vi a th e suprascapula r notc h (SSN) , 
passing unde r th e transvers e scapula r ligament . Th e suprascapula r arter y an d 
vein d o no t pas s throug h th e notch . Th e suprascapula r nerv e continue s dee p 
to th e supraspinatu s muscle , whic h i t innervate s wit h tw o branches , als o sup -
plying sensor y articula r filament s t o th e glenohumera l an d acromioclavicula r 
joints. I t course s laterall y t o th e latera l edg e o f th e spin e o f th e scapula , the n 
turns aroun d i t t o cours e mediall y i n th e infraspinou s fossa , dee p t o th e infras -
pinatus muscle . I n 50 % o f subject s a n osteofibrou s orific e (Spinoglenoi d notch, 
SGN) i s foun d enclose d b y th e spinoglenoi d ligament , a n aponeuroti c ban d tha t 
separates th e supraspinatu s an d th e infraspinatu s muscle s i (Pig . 3 ) . Tw o fixe d 
sites an d thre e critica l point s hav e bee n identifie d alon g th e cours e o f th e 
suprascapular nerve . I t i s fixe d a t it s origi n fro m C 5 o r th e uppe r trun k o f 
the brachia l plexu s an d it s terminatio n i n th e infraspinatus . Betwee n thes e tw o 



sites ar e thre e critica l point s tha t represen t potentia l site s o f injury , on e bein g 
the SSN , th e othe r th e SGN , an d th e latera l edg e o f th e spin e o f th e scapula , 
around whic h th e nerv e mus t tur n t o ente r th e infraspinatus . 

Entrapment syndrome s arisin g fro m nerv e pressur e a t th e SS N hav e bee n 
well recognize d and lea d t o deficit s i n bot h th e supraspinatu s an d infraspinatu s 
muscles. However , there ar e fe w report s i n th e literatur e o f lesion s a t th e SG N 
that caus e defici t onl y i n th e infraspinatu s musc le 2 . Liveso n e t al. s reviewe d 
all th e 1 0 isolated infraspinatu s muscl e atroph y patient s previousl y reporte d an d 
joined mor e thre e cases . Thes e include d weigh t lifters , a  basebal l player , a 
fencing instrutor , a  racketbal l player , an d a  19 yea r ol d woma n wh o performe d 
arm pull y exercises . I n al l cases , there wa s a  relationshi p wit h strenuou s exercis e 
and pai n wa s a  commo n complaint . Compressio n o f th e nerv e wa s identifie d 
in som e cases : ganglioni c cys t i n tw o cases , an d a  hypertrophi c spinoglenoi d 
ligament i n another . 

At first , whe n w e examine d Cas e 1, w e though t tha t th e pathogenesi s coul d 
be attribute d t o th e ac t o f femal e defens e i n volleybal l wher e th e athlet e fre -
quently i s oblige d t o fal l o n th e groun d o n he r bac k an d rol l backward . Tha t 
might caus e a  lesio n o n th e shoulde r wit h suprascapula r nerv e injury . But , afte r 
examining Cas e 2 , a  man , anothe r explanatio n wa s needed . 

P i c o t 7 hypothesize d tha t th e nerv e coul d b e injure d durin g extrem e mo -
vements o f th e shoulde r a s th e nerv e slide s bac k an d fort h throug h th e foramen . 
Perreti e t al. 3 an d Holzgraef e e t al. s note d a  hig h frequenc y o f asymptomati c 
suprascapular nerv e injuries , i n it s dista l branch , i n top-leve l volleybal l players . 
Ferreti e t al . attribute d thes e finding s t o repeate d stres s du e t o stretchin g o f 
the nerv e durin g th e sportiv e activity . The y relate d th e pathogenesi s t o th e 
only tw o asymmetrica l an d powerful l movement s tha t ar e typica l o f th e game : 
the servic e an d th e smash . Biomechanically , th e smas h an d th e servic e ar e 
similar, bu t thi s latte r activate s mor e intensel y th e infraspinatu s muscl e an d 
this ma y caus e lesio n o f th e supraspinatu s nerv e i n it s termina l branc h by 



traction. Thi s typ e o f involvemen t coul d explai n th e weakness , atroph y an d 
absence o f pai n i n th e dominan t shoulde r o f volleybal l players . However , Ren -
gachary e t al. 8 conducte d anatomi c observation s i n 1 5 cadave r specimen s an d 
did no t fin d an y movemen t o f th e nerv e withi n th e forame n eve n wit h move -
ments a t th e extrem e rang e o f motion . The y foun d instead , tha t th e suprasca -
pular nerv e wa s mor e closel y oppose d t o th e shar p inferio r borde r 0 1 th e trans -
verse scapula r ligamen t wit h tnre e differen t shoulde r movements : depression , 
retraction, an d hyperabduction . Becaus e o f thes e finding s i t i s har d t o conside r 
only th e serv e i n volleybal l a s responsibl e fo r thi s lesion . 

An alternativ e hypothesi s t o thi s nerv e lesio n ma y b e th e ac t o f receptio n 
of th e bal l name d «Manchete» . Th e playe r mus t hav e a  brie f an d instantaneou s 
contact wit h th e bal l wit h th e arm s extended , mus t slo w th e velocit y o f th e 
opponent's servin g an d mus t direc t th e bal l t o th e lifte r tha t i s locate d fre -
quently t o his/he r right . Durin g thi s act , posterio r shoulde r structure s ar e 
severely stretche d .Thi s stretchin g ma y directl y damag e th e axon s (axonotmesis ) 
even i f ther e i s n o entrapmen t o f th e nerve 4 . 

Because o f it s uniqu e anatomy , th e suprascapula r nerv e i s a t ris k o f injur y 
by bot h direc t compressio n an d man y uppe r extremit y activities . Du e t o it s 
circuitous course , specifi c motion s o f th e uppe r extremit y resul t i n alteration s 
in tensio n bein g place d o n th e nerve . I n particular , cross-bod y adduction , for -
ward flexion , an d externa l rotatio n hav e bee n foun d t o plac e th e nerv e a t highes t 
r i sk 2 . Durin g th e ac t o f «Manchete» , th e athlet e need s t o exten d th e arm s i n 
adduction, t o coc k an d t o brea k th e actio n tha t i s provide d b y th e posterio r 
muscles o f th e shoulder . Thi s eccentri c contractio n 0 1 th e infraspinatu s tha t i s 
required increase s th e distanc e betwee n th e point s o f origi n an d terminatio n 
of th e nerv e an d ma y caus e lesio n o f th e nerv e i n it s termina l branches . Th e 
unilaterality o f th e injur y ma y b e explaine d b y th e differen t tensio n betwee n 
the tw o shoulder s durin g th e receptio n o f th e bal l i n orde r t o direc t th e bal l 
to th e lifte r tha t i s locate d frequentl y t o th e righ t o f th e receptor . I n thi s 
situation th e righ t shoulde r receive s th e highes t grad e o f tension . 

Our tw o case s wer e th e bes t receptor s i n thei r respectiv e teams . 

It i s har d t o tel l i n thes e case s whic h mechanis m i s responsabl e fo r th e 
nerve injury , bu t w e assum e tha t th a natur e o f th e receptio n i s on e o f th e key s 
to th e pathogenesi s o f th e lesion . 

Our tw o patient s wer e no t submitte d t o explorator y surger y mainl y du e 
the absenc e o f pain . Patien t 2  ha s continue d playin g an d remaine d wit h th e 
same atroph y an d weaknes s i n hi s righ t shoulder . O n th e othe r hand , Patien t 1 
stopped he r volleybal l activitie s an d ha s verifie d progressiv e improvemen t i n 
both th e atroph y an d weaknes s o f th e infraspinatu s muscle . Thes e finding s 
suggest tha t th e atroph y an d weaknes s o f thi s muscl e i n ou r volleybal l player s 
are no t cause d b y a  tru e entrapmen t neuropatny . 
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