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Possible Precursor of Unicameral Bone Cysts 

:\ltllor~gh nlost nspcxcts of solit:rry ho~lcl cys t  1l:ive bee11 clc:irly d o c u m c ~ ~ t r d  ', ' sR ,  

t h ~  ]):it 111 ) g c w s i s  rrnl:iills :i nlystclry. T h r  follotving t \vo u~riclue c:ises were  ill- 
: ~ t l v c ~ t : u ~ t l y  tliscovcarrtl tvhilc. u ~ l d r r  t lcvc~liq)rnc~lt :111d ~)rovicl(> :idditio~i:ll ( l v i d e ~ ~ c c  
fo r  c i~~~s i t l t . r : i t i c ,~~  ill th(.ories of p:it l~ogrr~csis.  

Case Reports 
( '.\sE 1. 1.1. I$. ,  :I ~c~~~-yc~:~r-c~ltl  white girl w:is (rc*:ctetl i l l  Scq)trnll)c.r I!)(io for epil)l~yscc~lysis of the 

rigI~I fc-rnol.;tl hc:itl. A 1esio11 i l l  the s111)tmc.hanterit: rt!gion of the left feml~r w;is inride~~t:~lly ~loted 
(Figs. I-;\ :i1111 1-15), ~ n e : i s ~ ~ r i ~ ~ p  ~ I I I ,  :IIIII o11~11:ilf by one a ~ ~ t l  ont~cl~~:irter i~~ches .  There \\.:IS :I rim 
of i~~i.rr:~srtl I ) I I I I ~  tlc,~~sity Ile:lr the periphery, possil)ly sep:~ratetl f ~ ) x n  ttit~ ~lornl:il h o ~ ~ e  I>y :I thin 
~ ~ ( I i o l ~ ~ i ~ ~ r ~ t  Z I I I I ~ .  Irrcy,111:1r t-ir1-111:ir SIII:LII r;itliop:ii~ities were see11 n~ore i ~ ~ t  r:illy. The p:ire~~ts were 
\v:ir~lt.tl : I I ) I I I I ~  .slipl)c~cl c.l)iphysis or1 the opl)i~site sitle ant1 were :itlvisetl to I~ r i r~g  the vhiltl 11;lrk im- 
mcv1i:tlrly if sy1111)to111s oi~c.~~rred in the I c a f t  hip. . . I 11e rigl~t hip Ilc:~letl :it111 bec~:inlc. :~*yml)torn:~tic.. Two years later the girl c.onlpl:~i~~eil of pain 
:111i1 li1111) refc.r:~l)le to the left hip. Hoe11tge11ogr:1111s were iigail~ m:itle (Figs. I-<' :und 1-11 ). \Vherezs 
s l i l ) l~ i~~g  of t lie rr)~~tr:~later:~l epiphysis w:ls ssl~sperted, ;I flllly tlevelopetl ~ l~~ ic . :~~ner :~ l  b o ~ ~ e  ceyst was 
~ O I I I I ( I  i l l  the s~~l)tn)c.ll:~~~teric. region :it the site of the previo~~s irreg~~lar ill(-re:ise in density i~lstentl. 

- - 
FIG. 1--4 

Antempo~terior rnentgenogr:tm of the pelvis and hips, Septeml~er l!MO. 

Cllrster C ~ I I I I ~ ~  1Iedical B~lilding, I.::~st ZtIarshall Road, We.;t Chester, I'er~nsylvnni:r 1!1:(80. 
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Klb. 1-D 

Lateral roentgenogram of the pelvis and hips, Sep1emt)er I!)(iO. 

Anteroposterior roentgenogram of the pelvis and hips, I!)&?. 

At operation, the cyst, measuring approximately four by one atid three-quarter i~iches, a:w 
extirpated. I t  contained approximately ten milliliters of clear yellow fluid and a fih~vus-tissue liu- 
ing. After the curettage, the cavity was treated with phenol and alcohol and then packed with 
ar~togenorts iliac-bone chips. I t  healed (Figs. l-E and l-F). There was no recurrelice. The patient 
remained asymptomatic. 

Microscopic examination of the cyst lining was reported by the pathology department of 
Chester County Hospital-"benign and typical of unicameral bone cyst." 

CASE 2. M. A., a two-month-old white female infant was seen in February 19W2 for congenitill 
dislocation of the right hip. Treatment in an abduction splint was unsuccessful. Six months later 
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I:ig. 1-1): I.:itc~r:~l roe11tge1111gr:1n1 o f  the I t a f t  
f(.lllllr, I!)(??. 

Iq'ig. 1-1.:: : \ ~ ~ t c r o l ) ~ ~ s t w i ~ ~ r  roeh11t gc*~~c)gr:tr~~ o f  t he. 
114t ft.11111r, l!l(;:j. 

Fig. 1-F: 1,:1te*r:iI roer~tgeI~ogr:i~~i of tile 11-ft 
~ ( - I I I I I ~ ,  l!Mi:i. 

c.losc.cl retllrct it111 w:is yel~tly :~cc~rr~~l)lishccl \vitllo~~t 
:111r411c.*i:l :u~tl the frog-leg ~ ~ o s i t i o ~ ~  w:~s III:I~II- 

i:~i~~c.tl i l l  :I ~)l:ister tn:lst for sis weeks. The 1):1tir11t 
w:is 1l1c.11 trc':~tccl for two months in I)il:ltrr:il to(*- 
to-&roil1 ~'i~sts Ileld i l l  :lI)d~~ct in11 Z I I I ~  i11ter1111l n)t:~- 
t i011 l)y :I lor~g t.ross I I : I~ .  1.o11g :~t)tlt~c.tio~l I)r:~c.c.s 
were t llrn ~ ~ s r t l  f111l time for sis months :ultl 21s :t 

r~igllt spli11t for over three ye:lrs. The cli~~ic:ll ex- 
: I I I I ~ I I : I I ~ I I I I  w:i.< 11orn1:lI by S(*pter~~I)c~r I!Mi4. 1ioe11t- 
gc .~~og l :~ r~~s  n~:icle ill IO(i4 t111e1 FeI)rll:~ry 1!Mi5 
(I:ig. 2-A) tirrnonstr:itetl :I s~t*])icicn~s irreg111:v in- 
cSre:iscr i ~ r  tletlsity i l l  the i~~tr :~rned~~l l : i ry  portio~l of 
l he h111)t roc.h:~~lt erit* :~ren of the right fernllr. 111 
.J:IIIII:II:\. l!l(i(i (Fig. 2-13), the s:ulle :u.e:i w:ls or- 
c . ~ ~ l ) i c . t l  1)s :I sn~:~ll  c.cr~tr:~lly loc.:ttecl 1-ystic: lesio~l. 
111 5111~ I!l(ii (Fig. 2-C), I)ec-:u~se of er~lnrgen~er~t of 
this Ic.sion, surgery was d o ~ ~ e .  The cyst. c.:~vity 
rr~e:is~~rrtl two arid or~ch:~lf  by three : I I I ~  one- 
1111:1rtc.r i11~11c.s :111ti ( * I I I I ~ : ~ ~ I I ( ~ ~  :11)o11t two r~~i l l i l i te~s  171~;. 1-F 
of t.lr:~r ycllow fluitl. The li~lirlg w:~.; thin : I I I I ~  n few 
c~sscwt~s ridge's estrrlcletl :~c.ro~s its Ir~rgth. ( h e  
~lc~lsc. I W * ~ ) I I ~  ridge :~l~no*t oc-t.l~~tlctl the n~ctlull:~ry ca11:il \)elow. The c-:111:1l srlperiorly w:i* th:~sily 
e.~~tc.rc.cl with :I c~lrettc.. The c:~vity w:is filled with a u t o g e r ~ o ~ ~ s  ili:ir chil)s nncl strips after re:uning 
wit h :I high-speed air-clrivc~r~ 1)llrr. 

l ' l ~e  s~)c.cirne~~ : I I I ~  the r ~ ) e ~ ~ t g e ~ ~ o g r : ~ r ~ ~ s  were for\varcIe(l to 1':. 1':. Acgerter, .\I.l). for corurne~~t.  
I le wrote "'rhe I I I I I I ~ I I ~ I ~  [)n?ritiorl n11d eirc11111st:111ces of this 1esio11 m:lke it rltller rlr~iql~e. I :igree 
with yo11 th:it it is almost rertni~lly :I solitary cyst. Ilecently I have collected a 1111n1ber of these cysts 
whic:h seem to be second:rry to hemorr11:tge in the cn~~cello~rn t i s s~~e ,  some of them post trat1111:rtic. 
11 is i~~teres t ing to spec~rlnte here whether previous snrgic:~l rnn~l ip~~l :~t ior~ may have playetl a role 
ill the genesis of this lesio~~." 

Discussion 

A search of the English-l:ingu:~ge literi~ture on this s u b j e c t  revc:iled no ohserva-  
t i o n  of  a cyst uridcr deve lopmen t .  Al l  rcported cysts, and those persorlally obse rved ,  



PIG.  2'-A FIG. ?-I3 

Fig. 2-A: A~iteropoaterior roel~tge~iogr:~n~ of t11(. 
right hip, February I!)ti.i. 

Fig. 2-B: A1iteropohteric,1. roe~~tge~~ogrnrn of t tie 
right hip, January l!)titi. 

Fig. 2-C: Ant eropoht erior roei~t gc.~logr:itl~ o f  the 
right hip, Jttly 1!)07. 

with the esceptio~i of t 111. prchsclit c:i3css, 
have bren ivell formctl 1vht111 rrcogliizctl. 
Other t ha11 the cl:issifir:itio~i of t hcbse 
lesions into :~ctivc (those rstc*ntling to tlic 
vicinity of, or :ibutti~ig oli, tlie rpil)hysc:il 
lit~e) atid I:itc~it (t hosc that occuj)y :it1 :trcl:l 
n\vay from the c~pip1iysc:iI l i r i c ~  ) , there is 
no kno\v~i recording of tlitl r:itcb of dc~velop- 
ment of n cyst. ;\I:uiy \yell t1evclol)ctl 
lesions, untler obscrv:itioli. 1i:ivc' tnigrntctl 
ii\v:iy from the cl)iphyschal 1)1:itc* ant1 evtb~i 
enlurged some\vh:it :is gro~vt 11 :itid m:it nr:i- 
tion occurred. 

The cyst ill Ci:lsc) 1 tlrvc~lopetl \\-ithill 
n two-year period :it the sit(. of :ui N- 

centric hetiigii lesion with the went- 
genogrt~phic :tppc:ir:itice of :i ~ioti-ossifying 
fihrom:~ or calcified c:irtil:igcb rest. 

The cyst in Case 2 devclopecl ovcr :L 
five-year span at the site of a poorly tle- 

FIG. 2-C fined lesion, more cclitr:llly placecl than 
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that i l l  C(;~sc 1. The initial lesioli here also had the characteristics of a non-ossifying 
fibrom:l or a c:ilcified c:lrtilage rest. Both lesions became oval, concentric, ntid cell- 
tr:illy located in the subtrochariteric area of the femur. Seither abutted on the 
cp iph~ 3e:iI line. 

The present cnses suggest t\vo possibilities and rnny lend support to Cohen's 
hypothesis of etiology which postul:ltes the following stages of development: 

1. 1:orm:ition of a focus of fibrous tissue in an area of rapid resorption of bone; 
2 .  Blocknge of sinusoidal vessels in :ln area such ns this, leading to :~ccumulation 

of i~itcrstitinl fluid in the fibrous tissue; 
3. Subsequent equilibration of this fluid with that in uriblocked vessels, giving 

the ch:irncteristics of cyst fluid similar to serum plasma. If the present cnses indeed 
did tlcvclop within or adjacent to a non-ossifying fibroma, or calcified cartilage 
rest, then this would offer support for this hypothesis. Ho~vever, it is possible that 
the cysts clcscribed developed independently arid merely engulfed the original lesion 
seen in 12igures 1-A, 1-B, arid ?-.A. 

Scithcr of these cysts abutted on the epiphyseal lirie at any time in their de- 
velol)tnclit. This ivould be n point against etiologies based on disturb:uices of 
c~~itlocIiot~tlr:il ossific:itio~i unless there is more than one sequence of development. 
C;:lrceau :md Gregory discussed the various etiologic theories and rioted only that 
the lesions occur during growth periods and in locations where extensive remodeling 
is taliing ~I:Lcc'. They speak of remodeling out of control. 

.J:ltTe mentioned the 3Iiinckeberg theory of etiology, favored by Iionjetzny as 
\\-ell as Geschickter and Copeland, that unicttmer:tl cysts represent a healing form 
of a gi:uit-cell tumour or of osteitis fibrosu. He stated that solitary bone cyst "is in 
I IO \\-:ly rel:ited to :my of these conditions. S o r  does it develop through cystic soften- 
ing of :I fibro-osseous disease focus." He also discards the l'ommer theory, of for- 
mation in an area of iritramedullary hematoma due to unrecognized trauma, as un- 
souticl, mid without clinical, roentgenographic, or anatomical proof. 

I.t~cli revie\\.ed various etiologic beliefs including those of Pommcr, Geschickter, 
,I:tffe, :incl Lichtensteiri and finally, I'hemister and Gordon (solitary cysts represent 
the henlet1 end stage of a localized, low-grade pyogenic osteomyelitis) only to cori- 
clriclc th:it "Thus far the various etiologic theories have been of little pmctic:il value 
ill our underst:~tidilig and treatment of the solitary cyst." 

Conclusions 

The 1ino\v11 f:icts coricernitig unicameral bone cyst, such as the an:itomical 
distril)ution, age incidence, histology, characteristics of the contained fluid, ntid the 
tlcvelopment i l l  areas of rapid bone remodeling, lend credence to the theory of 
p:lthogenesis which postulates :t sequence of events initiated by vascular obstruction 
ill n focus of fibrous tissue located in :in area of rapid remodeling of bone. The 
prese~~t  two cases, which are the first on record which were observed during the 
c:irly stage of development, may lent1 support to this theory since they were pre- 
ccdctl hy lesions which may very well have represented foci of fibrous tissue in non- 
ossif\.itig fibron1:is. Since non-ossifying fibroma is n very common lesion, however, it 
is strnnge that this sequence of events has never been observed arid reported pre- 
viousl~.. 
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