
(COMM U N I C d T I O N  FROM THE O R T H O P E D I C  CLINIC A T  LlilVD. 
S W E D E N .  SENIOR S U R G E O N :  G .  F R I S I N G .  M.D.) 

TWO CASES OF GANGLIA 
IN THE SHEATH OF THE PERONEAL NERVE 

BY 
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In the following I shall report two cases of paralysis of the 
peroneal nerve, the anatomicopathological cause of which prorcd 
to be a strange cystic degeneration of the nerve sheath. The 
test-books of pathology ant1 neiirology which the author has 
consulted say nothing about this condition, but several cases of 
the same nature have been reported in the periodicals. Sultcln 
of E e l ,  in the Zentralblatt f. Chir. 1921, No. 27, reported a case 
of ,Ganglion der Nervenscheide des N.Peroneus(<. I n  this case 
there was a typical paralysis of the peroneal nerve, however 
with unimpaired tactile sensibility. There was violent pain of 
the lateral side of the crus + hypalgesia. The nerve was exposed. 
and two thickened spool-shaped bodies, half the size of a bean, 
were found like beads 011 a string. They proved to  contain a 
glass-like, thickly gelatinoils substance. The nerve was severed 
from these bodies with the result that  the pain disappeared, but 
paresis and hypalgesia remained. Morbid anatomy diagnosis : 
chronic inflammation of the peri- and endoneurium with exuda- 
tion. .Die Nervensubstauz selbst erscheint in den excidierten 
Fasern intaktu. Hartwell of Boston (Med. and Surg. Journ. 
1901, No. 24) has previously reported a case of a cyst. the size 
of a hazelnut, in the rneclian nerve with impaired mobility of 
the forearm and loss of sensibility to  pain and tonch. On opera- 
tion the cyst proved to  contain a watery and mucoid substance. 
Complete restitution and freedom from recidivation after 8 
months. 



Loefflcr. cr~rd Vollcwtann. in the Zeiitralblatt f .  (‘hir. 1920 
So. 44, report >>Kin seltener 13efuiitl bei angeblicheii Plattftiss 
beschwerdencc (Ganglion der Nervenscheide des Tibialis) . This 
was a case of I’ersistent flat-foot which did not yield to treat 
inent with valgus-pads. Betnw.w the Achilles tendon and the 
medial mallenlus a thickening, tlie size of a pea. was fouud. 
which on pressure gave rise to radiating pain in the foot. On 
operatioii ;I swelling, 1-2 cm. large, was foimd, apparently 
originating from the nerve sheath but not having penctrnted 
the nerve. - 

The swelling was cystic, >>leicht hockerigcc, of a tense (1)rall) 
consistence and conqisted of a number of cystic cavities froin 
which a gelatinous watery substance was discharged. It was 
removed without injury to the nerve. The troubles disappeared 
completely. JIicroscopical examination : >>I& handelt sicli also 
iini eine vow Bindegewebe der Nervenschei-le des Tibialis aus- 
gehende mahrscheinlich traumatiscli bedingte Erweichungscyste. 
ein Ganglioncc. 

Chodkozo, in the Qlnsl~owski inedicinski journ. 1925, KO. 5 
(abstract in the Zeiitralblatt f. Chir. 1926, p. SSO), describes 
,Ganglien der periferisclien Nervencc. His case had a cylindrical 
swelling, 6-7 em. long and 1 cm. thick. in the lower third of 
the radial side of the right forearill, which was supposed to be 
a hygroma from a tendon sheath. Operation and histological 
examination revealed a swelling of tlie ganglion type. originating 
from the nerve sheath of the ramus dorsalis nervi radialis. It 
seems as  if there have been no nerw symptoms i n  this case. 

I n  the Zentralblatt f. Chir. 1926, 1). 3551 a lecture by Zotrr 
of Halle is reported : >>Ueher Ganglien in der Nervenscheitlecc. 
He describes how, in a man aged 22 years, who had suffered 
from symptoms of paralysis in the left crus for 2 months. severe 
inotory, sensory and trophic disturbances occuiwd in the whole 
of the permeal extension, the cause of which was supposed t o  
be a tense, elastic tumor, 1 inch thick, situated in the ,mnmon 
peroneal nerve at the level of the capitulum fibulae. I n  the 
perineurium Zaar found a cystic tumor with one cavity. contain- 
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iiig a li-atery gelatinous substance. Xothing is iiientioiircl about 
the result iii the abstract. 

I shall 11OW report lily two cases. 
('nae No.  1. No. 155/1823. A. E., a foreiiiaii, aged 36. Adrnitted 

to the Orthopedic Clinic at Lund froin Xay lStli to  June  16th 
1822 under the diagnosis of Pes equiiius paralyticiis (Degener- 
atio et  pa ra lp i s  nervi peronei profundi ds.) . 

hiamitesis: the patient is a married iiiaii ant1 the father o f  
I! children. IIis wife hac. had 110 miscarriages. A s  fa r  as he knou s 
lie has had no intoxications. He is a teetotaller. Has had diph- 
teria oiice when he was a boy and once at the ilge of 19. %Spanish 
grippe<< in 1!)18 recovered after a weekot i t i s  in l!Wl, aritrotomy. 
I-Ias never before suffered froiii limpness or paresthesia of the 
right leg. On Sept. 15th, 1921, he fell into a pit, 1 in. deep, his 
right leg coiiiing under hiin, mhrreby the anterior aspect of the 
iiiiddle of tlie crus was peasrcl against a stone lying in the pit. 
Cesides a sluwp, local sensation of pain he had the sensation 
of a band gii iiig way in the parts corresponding to the anterivr 
aspect of the crus do\vii to the dorsal aspect of the foot. After 
linlf ail lioiir he was able to walk, but lie noticwl that the foot 
was linip and that  there appeared a considerable w-elling across 
the iiiitlclle of tlie anterior aspect of the crus and later on blue 
tliscoloration. As he was cycling half n inile two hours after 
the traiiiiia his foot slippe(1 several tinirs on the pedal: >>he had 
no control of it<<. Already the same evening intensive pain began 
in the right leg from the lateral knee region and clown to the 
foot. The pain reniained and interfered with his sleep for 4 
weelts. In Deceiriber of the saiiie year he was tolerably free 
from pain and was able to walk better, but the foot mas limp 
as before. In January 1925 hr resumed work, which caused a 
gradnal aggravation of the pain; in April i t  was rather severe 
sometimes and was felt as before from the capitulum fibulae 
downwards, ineclinl and lateral on the dorsuni of the foot, biit 
was moreover felt now in the back of the thigh. about  the 15th 
of Ma!- the intensity of the pain increased w r y  much, especially 
in the back of the thigh. During the first period of the disease 
there was no tenderness on palpation of the peroiieal nerve froni 
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the capituluiii fibulae and up the thigh. About the 20th of Oct. 
41 the practitioner is said to have diagnosed a swelling of the 
peroneal nerve at the capitulum fibulae. 

The patient’s condition on Muy 18th, 22: the patient is of 
a stout build. The heart: 0. The lungs: 0. Urine: nothing ab- 
normal. Nerves : cranial nerves : nothing abnormal. Reflexes 
somewhat lively. Babinski’s sign negative. No skin tumors or 
abnormal pigmentation. 

The right foot is plantiflexed and cannot be actively dorsi- 
flexed. The patient cannot extend the toes. The pronating and 
supinating power is good. The tendon of the anterior tibial 
muscle is not tensed during these movements. Passive movements 
of the joints of the foot do not give rise to any remarks. There 
is atrophy of the muscles on the anterior aspect of the CPUS (ti- 
bialis ant. and the extensors). Marked sensory disturbance in 
the part of the skin between the first and second toe supplied 
by the nervus peroneus prof. Otherwise intact sensibility. At  
the capitiilum fibulae a considerable thickening of the peroneal 
nerve can be felt and there is some tenderness, even in the back 
of the thigh. The Wassermann reaction is negative in the blood. 

Operatiom on May 20th. (Frising) . A lateral incision is made 
paralelly to the anterior crest of the tibia. The anterior tibial 
muscle and the extensors are atrophic but without marked 
discoloration. The nervus peroneus profundus is exposed and 
is seen and palpated without demonstrable a1 teration. Another 
incision is made in the skin at the capitulum fibulae up the 
back of the thigh. From the place where it enters the muscular 
canal below the capitulum fibulae and up to the region of the 
gluteal fold the peroneal nerve is considerably thickened and 
unevenly swollen, resembling a rosary, with a blueish discolor- 
ation of the swellings. The nerve is divided in its entire length 
from below upwards, whereby the whole chain of small con- 
nected cysts is opened. The contents of these cysts proved to be 
a clear, gelatinous substance, which was of a yellowish colour 
in the lower portion and of a more marked reddish colour in the 
upper portion. The whole of the par t  of the nerve in which 
alterations are demonstrable is split in this manner: and the 
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cysts are scraped out. The peroneal nerve runs along but separ- 
ated from the tibial nerve, a t  least up under the gluteal muscles. 
The cystic alteration occupies the part of the nerve that runs 
along the biceps and a t  the greatest distance from the tibial 
nerve, thus apparently corresponding to the nervus peroneus 
profundus. The part of the nerve that remains after splitting 
and scraping is thus made up of the part adjoining the tibial 
nerve, thus corresponding to the nervus peroneus superficialis. 
The latter is felt to be of a n  even thickness and of a normal 
consistence. The tibial nerve proves to be normal in every re- 
spect. A piece of the thin cystic wall is excised for microscopical 
examination. 

Ilnntonzicopathological exanainutioib (Sjovall) : The excised 
part displays firm connective tissue, perhaps somewhat rich 
in cells, which in some parts is decaying with a poor vitality 
and a coloration reminding of the presence of mucus. 

Slciagrams of the right knee-joint and crus show completely 
uormal pictures everywhere. June 15th: the wound healed by 
first intention. The pain in the back of the thigh ceased rather 
early after the operation. The paralysis remains unaltered. The 
patient states the sensory disturbances have diminished, which. 
however, seems to be doubtful. Splint foy drop-foot. The pt. 
discharged. 

During the following year the patient iioticed that on exer- 
tion there appeared a nodule behind the capitulum fibulae in 
the lower angle of the cicatrice, which caused rather considel>- 
able pain and did not disappear until he had had some days’ 
rest. The patient was moreover troubled by queer sensations of 
pain along the whole course of the sciatic nerve, tenderness of 
the gluteus medius and pain in the calf after exertion. He was 
re-admitted in August 1923. Present condition: a t  the site of the 
nodule referred to an elastic resistance, the size of a Spanish 
cob-nut, is felt; it is not tender. The coarse muscular power 
of the muscles of the thigh and the calf and of the flexors or 
the toes is good. But the muscles supplied by the nervus peroneus 
profundus lack their function completely. The coarse power 
of the peroneal muscles is markedly diminished. The nodule a t  
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the capituluni fibular referred to above was excised a i i d  all- 
pearecl to consist of connective tissue with sinall cystic cavities 
filled with a thin. gelatinous fluid mid with microscopically 
scanty nervous elenleiits. 

The patient was esauiiiietl at the clinic on two i i i o w  ( I ( T ~ S  

ions a t  intervals of 1-2 years, viz. on Sept. 2114 1924. and on 
Sept. loth,  19%. and his conclition pi20vecl to be the same a s  in 
hngust 1923. 

Case -\-o. 2. S o .  422/:30. I<. A., aged 4s. Fariiier. Ailniitted 
to the Orthopedic Clinic froiii .June 2lst-Aug. 7th. 1930, under 
the diagnosis ot Pes eqiiinii.; paralyticns ds. (Cystn nervi 
peronei). 

Amru,icsis: I l k  1)areiits tire in good healtli. 7 brothers iiiid 

sisters in good health. Has had scarlet f e \ w  and >>Spanish grip- 
pe<< when he was a boj-, bnt othrrwise he has al\vays \wen iu 
good health. IIe is a bachelor I)nt denies venereal disease. €€as 
never before suffered froiii paralgsis or had any trouble what- 
ever with his right foot. In the beginning of May 19.30 he had 
pain for 1-2 weeks in a part, the size of a palni, of the right 
criis imniec1iatel~- belov the capitnlnni fibnlae. Gradually he 
iioticed a feeling of nuiiibiiess in the dorsnin of the foot and 
iioticed that  the foot began to  clrop niorcl and more during 
gait. Sometimes he had a burning sriisatioii in the dorsilm of 
the foot. This condition reiiiained iinaltwed during the inoiith 
that passed iiutil the patitint was aclmittrcl. IIe cannot reinem- 
ber even the slightest trauma of the leg. 

Coibdition on actmission, Juiie 21st. :30 : C+eneraI Iiealtli satis- 
factory. Iuternal orgaiis norni;~l. 

The patient mall~s with clrol) loot, the foot being distinctly 
adducted. He is unnhle actively to tlovsifles the foot, but e‘r~11 

abduct and adiluct and perform a powerfiil plantiflesion. When 
the toes are flexed they can be extended to the normal position 
hut with poor muscular power. The passive mobility is complete- 
ly unimpaired. 

sensibility: on a long but very Iiarrow area 011 the ctorsulil 
of the foot and the erus (corresponding to the whole akin area 
supplied by the peroneus) he cannot feel a slight touch by 



iiieans of cotton-wool and can only inconipletely distingnish 
the head of a pin from the point. 

Reflexes: the patellar reflexes caunot be elicited. the tendon 
Achilles refleses are lively. the reflexes of the sole of the feet 
are  normal. The tendoii reflexes and periosteal refleses of the 
abdomen and the arms are normal. Laterelly, below the capi- 
tulum fibulae the peraneal nerve is felt to be thickened for 
about 4 cm., it is approximately as thick as a pencil, somewhat 
tender, giying rise to lmin in the toes 0 1 1  presslire o~-er a cer- 
tain point. 

Sedinientation test : 2 inni/l hoiir. Elood-pressure 130 111111 

Hg. Wasseriiiann’s test is negativci iii  serum. Kalin’s test 
negative. 

Skiagrain : the upper part of the right ciws normal. 
Operntion June  27th (Frising) : exploratory esposiire of the 

peroneal nerve and esstirpation of the cyst. The nerve is first 
exposed distally to the capitulum fibulae. The siihcntis and the 
tissues siirrounding the nerve are found to be firm and cica- 
trieial, iseminding of a resorbed Iimnatoina. In the perineuriiim 
a long cystic body is found. \vhich is of the sizp of a little Pin- 
ger a t  the utmost. It is escised together with the perineuriuin, 
bnt as far as can be seen witliont any nerve fibres attached. 
The cyst, which bursts, discharging a clear. pello\\ gelatinoiis 
fluid, is traced down between the peroiieal mnscles. \Vliere the 
deep branch disappears among the extensors the cyst tnrns 
off, disappearing niuong the niuscles in the direction of the 
knee-joint. The deep branch is of a thin, atrophic appearance, 
hiit otherwise the peroneal nerve - as ---ell as the innscles - 
is of a normal appearance. The niriscnlar branches are  irritated 
by means of the fai-adic current, x-hereby distinct contractions 
are seen in the respective miiscles. The cyst does not extend 
up the thigh. Exact skin sutures. Fixation by means of a splint 
with the foot in dorsiflexion. Healing by first intention. The 
patient was treated later on wit?i bergonization of the inuscles 
of the crus. 

hnatomicopathological examination of the extirpated cyst 
(Ringertz): the cystic wall is made iip of connective tissiie of 
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a11 appearance that conveys the definite impression of a syno- 
\Tial tissue. No nervous elements were found in &e wall. It is 
in all probability a ganglion. 

As the patient had been here for 3 weeks he began to coiii- 
plain of pain in the right upper arm, tenderness on the medial 
side over the vessels and nerves and certain paresthesias of the 
hand. The cord of vessels and nerves appeared to be somewhat 
thicker than on the left side and was somewhat tender on 
palpation. There were neither sensory nor motor distnrbances. 
When he was discharged on Ang. 7th, 30, he had still pain 
in the upper arm and paresthesias on the volar aspect of the 
forearm but neither motor nor sensory disturbances. Opera- 
tion was not considered indicated. When the patient was dis- 
charged the foot on the whole showed status quo. He conld 
perhaps move the toes more than previously, but he could not 
dorsifles the foot. The sensory disturbances reniained unaltered. 

295 months after he had been discharged no positive change 
could be established when the patient appeared in the Out 
Patient Department. He  had to walk about a t  home with 
Lange's inset and surgical boots in order to prevent the clrop- 
foot position. We did not see the patient again until April 
24th) 1931, i. e. about a year after the onset of the disease. 
Now he stated that his condition had improved uninterruptedly 
during the past 6 monts, the improvement coniprising both the 
power and the sensibility of the right crns. Nel-er any pain 
in the leg. 

I'rment conditioti: The patient is in  good health and is 
doing well. No atrophy of the mnscles of the right calf. On 
palpation of the peroneal nerve nothing abnormal can be felt. 
He is able actively to dorsiflex and circumdnct his right foot t o  
the same extent as the left, however not with exactly the same 
power. The sensibility has improved considerably and, on the 
area referred to above, the patient is able almost everywhere 
to recognize a touch by means of cotton-wool and is able to  
distinguish between the head and the point of a pin. As fa r  
as a small area between the malleoli is concerned the patient 
is nncertain. The patellar ~ef l rxes  cannot be elicited with 
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certainty, but the Achilles reflexes as well as the reflexes of 
the sole of the foot are  normal. The Patient’s gait is unimpaired, 
and the foot does not cause the least trouble. Pain and pare- 
sthesias remain in the right arm, occurring now and then as 
before. but there are no dissociation symptoms. 

As far as I can see the same alterations have been present 
ill my two cases as those termed ganglia of the nerve sheath 
Iby the authors quoted above. They are very rare. According 
to Zaar 11 cases have been reported. but 5 of these are  said 
to have been cases of the nervns peroneus coinmunis. I n  iriy 
two cases the alterations were also localized to the peroneal 
iierve, they must, however, in the first case have been strictly 
confined to the part of the ne iw corresponding to  the nervus 
peroneus profundus, accompanying the latter high up towards 
the gluteal fold without invading the adjacent nerve trunks. 

With regard to the etiology Zaar emphasizes that trauma 
takes a great part in the occurrence. In  my first case there 
is a violent trauma which both engendered a paralysis direct 
and also had to be considered the cause of the cystic degene- 
ration of the nerve sheath. The other symptoms which also 
were caused by this cyst formatioii were first and foremost 
the increasing pain in the back of the thigh, disappearing in 
connection with the operation, while the paralysis and the 
sensory disturbances remained unaltered. Neither trauma nor 
any other cause of the degeneration can be demonstrated in 
the second case. 

I n  morbid anatomy these conditions are described under 
rather varying headings: .Chronic inflammation of the peri- 
and endoneurinma, SVom Bindegewebe der Nervenscheide aus- 
gehende wahrscheinlich traumatisch bedingte Erweichungscyste, 
Pin Ganglion< etc. The prevailing view is propably that these 
cysts - as the ganglia of articular ligaments and tendon 
sheaths - should be regarded as the results of degenerative 
alterations of the nerve sheath. 

The treatment should be an operatioil with excision of the 
cysts. According to Zaar ganglia belonging to the perineurium 
may easily be isolated from the nerve, which is also confirmed 
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by these two cases. \Vhcn the cyst is situated inore ceiitrally 
i t  is recommended (Zaar) only to split the cyst in order to  
spare the nerve. 

The prognosis in operative treatment is said to be favour- 
able, which is clearly illustrated by my second case in which 
restitutio ad integruiii took place. I n  the first case we only 
succeeded in freeing the patient from the troublesome pains, 
which as referred to above were the only true syniptoins of 
his ganglia. 

SUBIMARY 

Sometimes strange alterations are seen in the nerve sheaths 
of the peripheral nerves which are termed ganglia in the nerve 
sheath (the perineuriuiii f by most observers. These ganglia, 
which can become rather large, must be supposed chiefly to 
occur after traumata, and in morbid anatomy they are described 
as the result of degenerative alterations of the nerve sheath, 
,Erweichungscystenc. 

It appears that  the peroneal nerve is often attacked, namely 
in  5 of the 11 cases previously published, to which must be 
added the two cases reported here. 

The alterations, clinically giving rise to varioos troubles 
corresponding to the extension of the nerve attacked, may lead 
to a coinylete destruction of the nerve. 

The treatment should be an operation with exstirpation of 
the parts of the nerve sheath in  which the morbid alteiaatioris 
have occurred. 

The prognosis is favourable when treatments is coinmencecl 
in due time. 

I1 se produit quelqiiefois clans le p6rin8vre cles nerfs pCri- 
phCriques une alt6ration &range, d6signke par la plupart des 
observatenrs comme des ganglions du pCrin6vre. Ces ganglions 
qui peuveiit devenir assee gros, paraissent se dCvelopper p i n -  
cipalenient par suite de qiielque trauma. Au point de vile ana- 
tomopathologique on les dCsigne comme le rCsultat cl'alt6rations 



dCg6nkratives clu p6rin&rre, >>ErrneicliuiigscSstenct. Cette lGsion 
parait 1e plus sourent frapper 1e iierviis peroneus, ainsi daiis 
3 cas stir 11 tl6jb iuentionn6s. e t  de phis clans les 2 cas ici 
present&. 

L'alti.i*atioii, qui se tradiiit par cles syiiipt6nies g6nants au 
niveau chi  nerf 16~6, peiit itienei- it la  destruction compl&te cle 
reliii-ci. 

Le traitement jiicliqu6 est line iiiterreiitioii cliirurgicale, 
avec extirpation des partier iiialacles. Le pronostic est fnrorable. 
si le traitenient est rntrrpris eii ternl)" iitile. 

ZUBAJIJLEXFASSUKG 

Eisweileii t r i t t  iu den Xervenscheiclen (Perinenriiuii) cler 
peripherischen S e r w n  einr eigeiiartige l'wanclerung eiii, die 
ron den meisteii lkobiiditern iils (fanglien in tler Nerrenhaiil 
bezeichnet werclen. niese Gaiiglieii, die aienilich gross weiden 
konnen, scheinen hauptsiichlich 1 1 ~ ~ 1 1  Tr;~iiiiieii aufeiitreteii uncl 
werden ~~atliologisch-aiiatoiiiiscli als Krsullat clegeneratiwr 
Veranderungen iii cler Serwiischeicle, nls >>Er\\-richniigsLc.-steii<< 
beschrieben. 

Der Ncrriis peroiiriis scheiiit am haufigsten angegriffeii mi 
werclen, iianilich in fiiiif 1-011 den bisher publizierteii elf Fallen ; 
liierzu kommeu nun die hier mitgeteilten zwei Rille. 

Die Veranderungen, die Blinisch rcrschiedenartige Schmie- 
rigkeiteii iiiachen. entsprechencl deni Gebiete cles angegriffenen 
Xervs, konnen mi ~ollstancligei* Zerstiiiwiig cles Xerw fiihi-en. 

Als Rehaiidlntig ist Operation nii t E s s t i i p t i o n  der Jwank- 
haft veranderten Partien der Sermiihant anenraten. 

Die Prognose ist bei rechtzeitig \~orgeiioiiiiiieiiei' Beliaiiclliing 
giinstig. 


