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JOPCAJIBHBIE U BOJIAPHBIE 'AHI'JIUU KUCTHU
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3 T'ocnumadv Sydvestjysk,
Aanus, DK-6700, 2. Ocbvepe, yA. Quncezeiin, 0. 35

AHaAM3 AUTEPATYPHBIX AQHHBIX, KACAIOUIUXCS TATOMOP$OAOTHH AOPCAABHBIX M BOASPHBIX TAHTAMEB KHCTE€BOIO
CycTaBa, mokasaa, 4ro 60—70% raHraueB KMCTU IPUXOAITCS HA AOPCAABHYIO ee CTOPOHY H Yallie BCEro 06pasyroTcs
B 06Aactu ckadoaynatroit cassku (lig. interosseum scapholunatum). Tlpu sTom 13-20% raHrAMeB KMCTH IPUXOAATCS
Ha BOAPHYIO ee CTOPOHY M Yalje Bcero o6pasyloTcst B AydeaaabeBUAHOI (reg. radioscaphoideum) aubo aappeBuAHO-
AyHOBHAHOI o6Aactu (reg. scapholunatum) aydesarcraoro cycrasa (art. radiocarpea). AHaAM3 AUTepaTYPHBIX AQHHBIX,
KACAIOIIUXCSI COHOrPapUIECKUX M MHTPAONEPAIJMOHHBIX IIATOTUCTOAOTHYECKUX MCCAEAOBAHMI in situ IyTeM OKpa-
IMBAHUS 0OAACTU IIPOCAYMBAHKS MYLHHO3HOM SKUAKOCTH B MECTe OTCEYEeHMS] KUCTHI AHTAMOHA, IOATBEPKAAET
HAAWYKE AHATOMIYECKOM CBSI3U B BUAE <HOXKI>, COSAHHSION|EN IOAOCTb TAHTAMSI C CYCTABHOM IIOAOCTBIO KHCTEBOTO
cycrasa. IIpu marauTHO-pe3oHaHcHO# ToMorpaduu (MPT) popcasbHble U BOASIpHbIE TAaHTAMH KHCTH TaKXe MOTYT
BU3YAaAU3UPOBATHCS C «HOXKKOF>>, YKa3bIBAIOIel Ha CYCTaB, C KOTOPBHIM OHU COEAMHEHBI U U3 KOTOPOTO IIPOMCXOAST,
OAHAKO B PSIA€ CAYYaeB, IO HEM3BECTHBIM IPMYNHAM, PU3HAK «HOXKKH>» FaHrAMoHa Ha MPT MOXeT OTCyTCTBOBATS.
ITaTOrMCTOAOTMYECKH, CTEHKA FAHTAMS OMMCHIBAETCS KAK COEAMHUTEABHOTKAHHAS, COCTOSINAS U3 KOAAAT€HOBBIX
BOAOKOH M PEAKO BCTPEYAIOIIUXCS KACTOK, IIOXOXKHX Ha GprOPO6AACTBI AMGO APYTOfl TUII Me3eHXMMAABHBIX KAETOK.
BroxuMudecKuit COCTaB aCIMPATa IAHTANEB He 3BeCTeH. AHAAM3 IIATOMOP(OAOTHYECKOM KAPTUHDI ACIMPATA KUCTHI
TAHTAMS M CHHOBHMAABHOM JKHAKOCTH KHCTEBOIO CyCTaBa PUBOAUT K BHIBOAY O TOM, YTO aCIIMPAT FAHTAHS, KaK U CHHO-
BUAAbHASI XKHAKOCTD, SIBASIETCSI THIIOLIEAAFOASIPHBIM, OAHAKO ACIIMPAT FAHTAMS HMeeT G0Aee BA3KYI0 KOHCHCTEHIHIO
B CPaBHEHUH C CHHOBHAABHOI JXHAKOCTBIO KUCTEBOTO CyCTaBa.

KaroueBbie cAoBa: 2AH2AUOH, euzpoma, CycmasHas noA0CMy, MOHKOUZOAbHAS ACNUPAYUOHHAS 6110716145!,
cucmoaoeus.

KoHQANKT HHTEPECOB:  aBTOPBI IOATBEPKAQIOT OTCYTCTBIE KOHPAUKTA HHTEPECOB, O KOTOPOM HEOOXOAUMO
COOOMNTS.

IIpo3payHocTs pMHAH- HHUKTO M3 ABTOPOB He UMeeT PUHAHCOBOM 3aMHTEPECOBAHHOCTHU B IIPEACTABACHHBIX
COBOM AeSATEAbPHOCTH: MaTepHaAaX UAM METOAAX.
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Analysis of literature data on the pathomorphology of the dorsal and volar ganglia of the wrist joint showed that
60-70% of the ganglia of the hand are located on the dorsal side of the hand and are most often formed in the area
of the scapholunate ligament (lig. interosseum scapholunatum). 13-20% of the ganglia of the hand are located on the
volar side of the hand and are most often formed in the radioscaphoid (reg. radioscaphoideum) or in the scapholu-
nate region (reg. scapholunatum) of the wrist joint (art. radiocarpea).

Analysis of the literature data concerning the sonographic and intraoperative pathohistological studies in situ by
dyeing the area of mucinous fluid leakage at the site of the ganglion cyst excision confirms the presence of an ana-
tomical connection in the form of a “stalk” connecting the ganglion cavity with the articular cavity of the wrist joint.
On MR, the dorsal and volar ganglia of the hand can also be visualized with a “stalk” indicating the joint to which
they are connected and from which they originate; however, in some cases, for unknown reasons, the sign of the
“stalk” of the ganglion on MRI may be absent. Pathohistologically, the ganglion wall is described as a connective
tissue, consisting of collagen fibers and rare cells similar to fibroblasts or maybe other type of mesenchymal cells.
The biochemical composition of the ganglion aspirate is not known. Analysis of the cytomorphological picture of
the aspirate of the ganglion cyst and the synovial fluid of the wrist joint leads to the conclusion that the aspirate of
the ganglion, like the synovial fluid, is hypocellular, but the aspirate of the ganglion has a more viscous consistency

in comparison with the synovial fluid of the wrist joint.

ganglion, hygroma, articular cavity, fine-needle aspiration biopsy, histology.
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BBEJIEHUE

Tanranon (rUrpoma, TaHTAMil) MpeACTaBASeT
c060#1 MyIIMHOCOAEPIKALIYI0 TOHKOCTEHHYIO KUCTY,
00pa30BaHHYIO U3 COEAUHHTEABHON TKAHH, KOTOpast
MOJKeT IMPOUCXOAUTb U3 AIOOOrO CyCTaBa, OAHAKO
Jalle BCEro BO3HHMKAeT B 0OAACTH KHCTH, KOAGHA U
cromsi [1]. Tanrauu nmouty B 2 pasa yame BCTpeya-
rotcs y xeHmuH (43 caygas Ha 100 ThIc. HaceaeHH),
veM y my>xunt (25 caydaes Ha 100 ThIC. HaceAeHNUS).
OHu BO3HHKAIOT B AIOOOM BO3pacTe, HO Hamboaee
pacrpocTpaHeHbl B BO3pacTHOM rpymime oT 20 A0
40 aer [2, 3]. B MKB-10 raHranoH OTHeceH K
«APYTHM HapyLIEHHSM CHHOBHAABHBIX 000AOYEK
¥l CyXOXKHAMIT>, 1 0603HaYeH Kak M67.4.

AopcaabHble U BOASIPHBIE [AHTAMU KVCTH SIBASI-
IOTCSL CaMbIMH PACIIPOCTPAaHEHHBIMH HOBOOOpPa3o-
BaHMSAMM ee MATKHX TKaHell [4]. B HayuHoi1 AuTepa-
Type, IOCBSIEHHON TAaHTAMSIM, IIMPOKO OOCYyXAQ-
IOTCSI BOIIPOCHI AMATHOCTHKU H A€YEHHUS, OAHAKO
9THOAOTHS H IIATOTeHe3 TAaHTAHEB AO CHX IIOpP OC-
Tatorcs He m3ydeHHbIMH |1, 4-12]. OpHO# U3 10-
CAGAHHMX HAyYHBIX CTaTei, IMOCBSIIEHHBIX TeMe
TaHTAUEB, siBAsIeTCsE 0630pHast crarbs B.Q. Baiirun-
repa u M.JO. CrenanoBa «['urpomMa mau raHramos:
COBpeMeHHOe COCTOSIHHE BOIIPOCa B KUCTEBOH XU-
pypran> [13]. B Heit aBTOpHI yAeAHAM 0cO60€ BHU-
MaHHe TaKHM HO30AOTHYECKHM eAMHHIIAM, KaK TaHT-
AWl M THTPOMA, MOCYMTaB KX CHHOHEMamu. OHu
IPUIIAY K BBIBOAY O TOM, YTO, HECMOTPSI HA MHOTO-
AeTHee HM3ydeHHe 3TON IPOOAEMBI, AO HACTOSIIIErO

INTRODUCTION

The ganglion (also referred to in the literature
as “hygroma” is a mucin-containing, thin-walled
cyst formed from connective tissue that can origi-
nate from any joint, but most often occurs in the
area of the hand, knee and foot [1]. Ganglia are
almost 2 times more common in women (43 cases
per 100 thousand population) than in men (25
cases per 100 thousand population). They occur at
any age, but are most common in the 20-40 age
group. [2, 3]. In ICD-10, ganglion is referred to
“Disorders of synovium and tendon”, designated
M67 4.

Dorsal and volar ganglia of the wrist are the
most common soft tissue neoplasms of the hand
[4]. In the scientific literature on the ganglia, the
issues of diagnosis and treatment are widely dis-
cussed, however, the etiology and pathogenesis of
the ganglia still remain unexplored [1, 4-12]. One
of the latest scientific articles on the ganglia is re-
view article by V.F. Baitinger and M.Yu. Stepanov
“Hygroma and ganglion: the current state of the
issue in hand surgery” [13]. In it, the authors paid
special attention to such nosological units as gan-
glion and hygroma, considering them synonymous.
They concluded that despite the long-term study of
this problem, until now there is no clear idea of the
pathogenesis of ganglia (hygroma) [13]. More-
over, there is no information in the literature on the
clinical anatomy and pathomorphology of the most
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BpeMeHM HeT YeTKOTO IPEACTABAeHHMS O NaTOreHe3e
rauraues (rurpom) [13 ). Boaee Toro, B autepatype
OTCYTCTBYeT MHPOpMAILUs IO KAMHUYECKOM aHaTo-
MHU M IaTOMOPQPOAOTUHM CaMBIX 4aCTO BCTpedalo-
I[MXCS1 AOPCAABHBIX M BOASIPHBIX TaHTAUEB (THrpoMm)
06AaCTH KHCTEBOTO CYCTaBa.

Lleap mccAepOBaHHSA: OLIEHUTb COCTOSIHHE CO-
BpPEeMeHHbIX HayYHbIX HCCACAOBAHUH, ITOCBSIIEHHbIX
KAMHMYECKOM aHAaTOMUH U IMaTOMOP(OAOTHH TaHT-
AVIeB KIICTE€BOTO CYCTaBa.

3aAaun NCCACAOBAHUS:

1) IpOaHaAM3UPOBATh MHPOPMALHMIO 1O KAHU-
HUYeCKOW aHAaTOMHUU I'aHTAMEB C aKIIeHTOM Ha Ha-
Andye/OTCYyTCTBHE CBSI3€Hl C IOAOCTBIO KHCTEBOT'O
CyCTaBa;

2) IpOBECTU aHAAUTHYECKOE HCCAEAOBaHHE,
Kacaioljeecs IaTOIMCTOAOTUYECKOTO  CTpOeHHMs
CTEHKH AOPCAABHBIX U BOASIPHBIX FaHTAMEB 06AACTH
KHCTEBOTO CyCTaBa;

3) MPOaHAAUBUPOBAT KACTOYHBIA U GUOXUMH-
YeCKHM COCTaB CYCTAaBHOM >KUAKOCTU M COAEPIKH-
MOTO [AaHTAMeB KIICT€BOTO CYCTaBa.

MATEPUAJ U METO/JbI

AASL aHaAM3a ITOCTaBAEHHBIX 3aAa9 OBIA IIPOBe-
AeH HHPOPMALMIOHHBII IOMCK B 0a3ax AAHHBIX
PubMed u Google Scholar mo caepyromum xaroge-
BBIM CAOBaM U MX KOMOMHAIIMIM Ha PYCCKOM U aHTI-
AVIFICKOM SI3BIKAX: «TaHTAMOH>, «T[aHTAUN>, «TUT-
poMa>», «Ay4Ye3aILICTHBI CYCTaB>», <«KHCTb>,
«AOPCaAbHBIN TAHTAMOH>, «BOASPHBIA FaHTAUOH>,
«maromopdoaorusi», «MPT>», «rucrosorus>,
«IUTOAOTHSI», <«TOHKOHUTOABHAS ACHHPAIfUOHHAS
ouoncusi». ITo pesyAbraTaM IOMCKA, AOCTYIIHBIM
¢ 20.07.2020 a0 06.09.2020 BKAIOYHTEABHO, OBIAO
HAFA€HO U IPOAHAAMBUPOBAHO 429 HAYYHBIX PaboOT,
U3 HUX OTOOpAaHO 29 peAeBaHTHBIX, KOTOpbIE B IIO-
CAeAyIolleM OBIAM HMCIIOAB30OBAHBI AASI HAITHCAHUS
AQHHOT'O UCCAEAOBAHHUSI.

PE3YJIbTATBI
Kananyeckast aHaToMust

MopdonaTororudecky raHTAMOH XapaKTepH-
3yeTCs «IAABHOM>», <«IIOB€PXHOCTHOM> KHUCTOM,
KOTOpast MOXeT ObITh OAHO- AM60 MHOTOKaMepHOH,
1 MaabiMu (1-3 MM) KancyASpHbIMH KHUCTaMH, pac-
IIOAOKEHHBIMH OAFYDKE K MeCTy IIPHKpPeIAeHHs
«HOXKH>» K cBaske [2] (puc. 1).

AopcaAbHbIe M BOASIPHBIE TaHTAMU COCTABASIIOT
50-70% Bcex ormyxoAei MATKHMX TKaHeil kuctu [ 14].
ITpu arom 60-70% raHraueB KHUCTH IPUXOASTCS
Ha AOPCAABHYIO CTOPOHY 3aIICThsl. BOABIIMHCTBO
AOPCAABHBIX TaHTAUEB COOOIAIOTCS C Ayd4e3alnsicT-
HbIM cycraBoM (art. radiocarpea) mocpepacTBOM
«HOXKH>» 4Yepe3 AAAbeBUAHOIIOAYAYHHYIO CBSI3KY
(lig. interosseum scapholunatum), pacmoaarascp

common dorsal and volar ganglia (hygroma) of the
wrist joint.

Purpose of the study: To assess the state of
modern scientific research on the clinical anatomy
and pathomorphology of the ganglia of the wrist
joint.

Research objectives:

1) to analyze information on the clinical anat-
omy of the ganglia with an emphasis on the pres-
ence / absence of connections with the cavity of
the wrist joint;

2) to conduct an analytical study concerning
the pathological structure of the wall of the dorsal
and volar ganglia of the wrist joint;

3)to analyze the cellular and biochemical
composition of the contents of the ganglia and the
articular fluid of the wrist joint.

MATERIAL AND METHODS

In order to analyze the study and narrow down
to specific tasks, an information research was car-
ried out in the PubMed and Google Scholar data-
bases for the following keywords and their combi-
nations in Russian and English: “ganglion”, “gan-
glion”, “hygroma”, “wrist joint”, “hand”, “dorsal
ganglion”, “volar ganglion”, “pathomorphology”,
“MRI”, “histology”, “cytology”, “fine needle aspira-
tion biopsy”. According to the search results avail-
able from 07.20.2020 to 09.06.2020 inclusive, 429
scientific papers were found and analyzed, of which
29 relevant were selected, which were subsequently
used to write this study.

RESULTS OF THE STUDY

Clinical Anatomy

Morphopathologically, the ganglion is charac-
terized by a “main”, “superficial” cyst, which can be
single or multicellular and small (1-3 mm), capsu-
lar cysts located closer to the place of attachment
of the “leg” to the ligament [2] (Fig. 1)

The dorsal and volar ganglia of the hand make
up 50-70% of all tumors of the soft tissues of the
hand [14]. 60-70% of the ganglia of the hand are
located on the dorsal side of the wrist. Most of the
dorsal ganglia communicate with the wrist joint
(art. radiocarpea) through the “stalk” through the
scapholunate ligament (lig. interosseum scapholu-
natum), located between the tendons of the mus-
cles of the common extensor digitorum (m. exten-
sor digitorum communis) and extensor pollicis
longus (m. extensor pollicis longus).
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MeXAY CYXOKHAMSIMH MBI 06Tero pasrubaTes
naabues (m. extensor digitorum communis) u AAVH-
HOTO pasrubareast 60ABIIOro maabla (m. extensor

pollicis longus).

Puc. 1. TUnudHbIA AOPCAABHbBIN TAaHTAMM 3amsiCTBs: A —
OCHOBHasl KMCTa; B — HOJKKa KHMCTBI B MeCTe CAUSIHUS C AOP-
CAAbHOM KAIICyAOHM 3amsACTbsd M AAAbEBHAHOIOAYAYHHOM
cBsaskoi; C — AopcasbHas KamcyAa 3amsactes; D — aapbe-
BHAHOIIOAYAYHHas cBA3Ka; E — AappeBmpHas kocrp; F —
MOAyAyHHAs1 KOCTb; G — KancyabHble KHCTBI (M306paskeHb
B «cpese») [15]

Fig. 1. Typical dorsal wrist ganglion.: A — cyst; B — stalk of cyst at its confluence with dorsal wrist capsule and scapholu-
nate interosseous ligament; C — dorsal wrist capsule; D — scapholunate interosseous ligament; E — scaphoid; F — lunate;

G - capsular microcyst [15]

Ha BoAspHYIO CTOpOHY 3aIICTbsi IIPUXOAATCS
13-20% ranraues kucTH. BoasspHbie raHrauu yame
BCEro BCTPEYAIOTCs Ha Ay4eBOM CTOpOHe 3aIlsCTbhs,
B 00AQCTH MEXAY CYXOXXHAMSMHU MBIIIIIBI AY4EBOTO
crubareas samsactes (m. flexor carpi radialis) u
AAMHHOU OTBOASIIIEN MBINIIBI OOABIIOrO IMAAbLIA
(m. abductor pollicis longus). B 65% cay4aes Boasp-
Hble TaHTAMHU 3aILCTbs COEAMHSIOTCS IIOCPEACTBOM
<HOXKH» C AyYe3alsiCTHBIM cycTaBoM (art.
radiocarpea) B AyuenapbeupHoi (reg. radiosca-
phoideum) an60 B AaAbEBUAHOAYHOBHAHO# 06Aac-
H (reg. scapholunatum), n B 6oaee peAKHX cAydasx
COEAMHSIIOTCS CO CPeAHE3aISICTHBIM CycTaBoM (art.
mediocarpea) B 0BAACTU MEXKAY AAABEBHAHOM KO-
croio (os scaphoideum) u xoctwio Tpamenueir (os
trapezium), u eme pexe — C 3aTSACTHO-TISICTHBIM
cycraBom 6oabmoro masbua (art. carpometacarpea
pollicis) (1, 16].

l'aHrauy, BO3HHKalOIUe W3 CHUHOBHUAABHBIX
BAAQraAMIl CYXOXKHAMN MBIIIL] PasrUOaTeAedl KUCTH
(vaginae tendinum mm. flexor manus), cocraBAsIOT
npuMepHO 10% BOASIPHBIX FaHTAMEB KUCTH. | aHrAMu
B APYTHX O00OAACTSIX KUCTH, @ TAK)Ke BHYTPUKOCTHbIE
U BHYTPHCYXO>KHUAbHbIE TaHTAUN BCTPEYAIOTCS OYeHb
peako [17]. B HEKOTOPBIX CAyYasX TaHTAMI KUCTH
MOXeT CTaThb IMPUYMHOM KOMIIPeCCHOHHBIX HeBpO-
MaTHM, TaKUX KAK KOMIIPeCCHS AOKTEBOrO HepBa
(n. ulnaris) ramramem B kamaae I'mitoma (canalis
ulnaris) wau cpeaunnoro uepsa (n.medianus) B
3amsacTHoM KaHaae (canalis carpi) [18].

Haanune/oTcyTCTBHE CBsI3€IH C HOAOCTHIO
KHCTEBOrO CyCTaBa

Conorpaduueckuil BUA TaHTAUEB KHCTEBOTO
CycTaBa OOBIMHO OIMCBHIBAIOT KaK 0e33XOreHHbIN
OBAAbHbIA, KPYTABIA AU AOABYATBHIA C AMCTAAbHBIM
aKycTUYecKuM ycruaeHHeM. OAHAKO B KAMHUYECKOM
IIPaKTHKe BCTPEYAIOTCS TaHTAMM 3aILACThs C Iepe-
MEHHOM O9XOT€HHOCTBI0 U OTCYTCTBHEM 3aAHEro
aKyCTHYEeCKOTO YCHACHMs, MMUTHPYIOLIHE TBEpAbIE
TUII09XOTeHHbIe 00Pa30BaHMs [S].

13-20% of the ganglia of the hand are located
on the volar side of the wrist. The volar ganglia of
the hand are most often found on the radial side of
the wrist, located between the tendons of the flexor
carpi radialis muscle (m. flexor carpi radialis) and
the abductor pollicis longus muscle (m. abductor
pollicis longus). In 65% of cases, the volar ganglia of
the wrist are connected to the wrist joint(art. radio-
carpea) by tortuous ducts or “stalks” in the radio-
scaphoid (reg. radioscaphoideum) or in the sca-
pholunate region (reg. scapholunatum); and in
more rare cases it is connected to the midcarpal
joint (art. mediocarpea) in the area between the
scaphoid bone (os scaphoideum) and the trapezium
bone (os trapezium), and even less often with the
carpometacarpal joint of the thumb (art. car-
pometacarpea pollicis) [1, 16].

Ganglia arising from the tendons sheath of the
extensor muscles of the hand (vaginae tendinum
mm.flexor manus) make up approximately 10% of
the volar ganglia of the hand. Ganglia in other areas
of the hand, as well as intraosseous and intratendi-
nous ganglia, are very rare [17]. In some cases, the
ganglion of the hand can cause compression neu-
ropathies such as compression of the ulnar nerve
(n. ulnaris) by the ganglion in the Guyon's canal
(canalis ulnaris) or the median nerve (n. medianus)
in the carpal tunnel (canalis carpi) [18].

Presence / absence of connections with
the cavity of the wrist joint

The sonographic appearance of the wrist ganglia
is usually described as anechoic, oval, round, or lobu-
lar with distal acoustic. However, in clinical practice,
there are wrist ganglia with variable echogenicity and
the absence of posterior acoustic enhancement, imi-
tating solid hypoechoic formations [S].

W.E. Ridley et al. (2018) described in his scien-
tific research the “T'adpole sign”, which is charac-
teristic for ultrasound examination of the hand’s
ganglia, where the “head” represents the ganglion
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B cBoeit pabore W.E. Ridley u coasr. (2018)
ONMMCAAM «MpH3HaK roaoBactuka» («Tadpole
sign>), SBASIOIMIICS XapaKTEPHBIM IPU YABTpa-
3BYKOBOM HCCAEAOBAHUM T'AHTAUEB KHCTH, TAE «TO-
AOBa>» IIPEACTABASIET KHMCTY TaHTAMS, 2 <XBOCT» —
coobIenne ¢ MOAOCTbIO KHCTEBOTO cycrasa |16]
(puc.2).

Ha MPT HeoCAOXHEHHbIE TaHTAUH OOBIYHO
BU3YAAM3UPYIOTCS B BUAE KUCTO3HOTO 0OPa3OBaHMs
C TOHKOCTEHHBIM YeTKO OTTPAHMYEHHBIM 000AKOM
crenku (O6BIIHO AO 3 MM) C BO3SMOYKHBIMU TOHKHMIX
BHYTPEHHHMH II€PErOPOAKAMU B IIPOCBETE KHCTBI
[2, 6]. Ouum wuszouHTeHCHBHH MbImIaM B T1-
pexuMe, OAHAKO MOIYT HMeTb 0OAee BBICOKYIO
MHTEHCHBHOCTD CUTHaA (Bbllle, YeM y MbIIIL]) pU
IIOBBIIIEHHOM 0O€AKOBOM HAH TeMOPpParndecKoM
copepxuMoM. B T2-pexxume THUIHMYHBIE HEOCAOX-
HeHHble I'AaHI'AMH Yallle BCeTO AeMOHCTPUPYIOT OAHO-
POAHYIO BBICOKYIO HHT€HCHBHOCTD CHTHAAQ, OAHAKO
HEOAHOPOAHBI BHA HEOCAOXXHEHHBIX T'aHTAHEB
taoke Bcrpewyaercsa. Ha MPT popcaabHble U Bo-
ASIpHBIE TAaHTAMU KUCTU MOTYT BU3YaAH3HPOBATHCS
C «HOXKOM>, YKa3bIBaIOIell Ha CyCTaB, C KOTOPhIM
OHHU COEAMHEHbI U U3 KOTOPOTO OHH IIPOHCXOAST.
Oanaxo Ha MPT npusHak «HOXKH> TaHTAMOHA He
SIBASIETCSI TIOCTOSIHHBIM U 10 HEU3BECTHbIM IIPUYHHAM
MOXET OTCYTCTBOBaTh [ S, 19,20].

B wuccaepoBanmu  A.C. Angelides u coasr.
(1976) ommcaHo MOCTOSHHOE MPOCAaYMBaHUE He-
OOABLIOTO0 KOAMYECTBA MYLIMHO3HOM >KHAKOCTH B
OIlepaIlMOHHOE ITOA€, KOTAQ KAIICyAbHAsI YacTh IaH-
rausi (B AQHHOM CAydae AOpCaAbHOrO) 6blaa OTCe-
YeHa OT AAAbEBHAHO-TIOAYAyHHOH cBssku  (lig.
interosseum scapholunatum) Bo Bcex 64 3aduxcu-
POBaHHBIX HHTPAOIIEPAITMOHHBIX cAydasx. HexoTo-
PBIM MAIMeHTaM IIPOBOAUAOCH MUKPOCKOIIHMIECKOe
HCCAEAOBaHUE in Situ IMOCA€ OKpPalIMBAHMI (meTn-
AeHOBBIM cuHMM, India inc. u AP-) obaacTu mpoca-
YUBaHMS MYLIMHO3HOM XUAKOCTH, ¥ Ha 9Ty 06AACTH
OBIAO HAIIPAaBACHO BHUMAHHe MIATOTHCTOAOra. I'mc-
TOAOTMYECKHE NCCAEAOBAHUS [TOKA3AAH, YTO TAHT AU
COEAMHSIACSA C AY4Ye3aIICTHBIM CYCTaBOM IIOCpPeA-
CTBOM <HOXKH> 4Yepe3 AAAbeBUAHO-IIOAYAYHHYIO
cessky (lig. interosseum scapholunatum,).

Taxke IPOBOAMANCH MHMKPOCKOIIMYECKHE HC-
caepoBanus (mpu yBeamdenuu ot 6 po 10 xpar)
OIIEPAIIMOHHOTO IIOASI CPa3y IOCAE YAAASHUS KUCTBI
FaHIAMOHA. B MacCMBHOM THIABHOM CrH6aHUM KUCTH
HEKOTOpbIe IOIIepevyHble BOAOKHA CKapOAyHATHOM
cesisku (lig. interosseum scapholunatum) paccaabas-
AVICh U Pa3AEASIAMCD, 0Opasyst OTBepCTHsI A0 1 MM B
IIMPHUHY, Yepe3 KOTOpPble BU3YaAM3HPOBAAACDH IIO-
AOCTb Ay4€3aIsCTHOTO cycrasa (art. radiocarpea).

Muxpockonuyeckoe HCCACAOBAHHE CepPUIHBIX
CPe30B aMITyTUPOBaHHO# OBEPXHOCTH raHraus (T.e.
TOM 9aCTH, KOTOpasi OblAA IPUKPEIIAEHA K AAABEBHA-
nonoayayuHo#t casske (lig. interosseum scapholuna-
tum)) MOKa3aA0 HAAMYME U3BUAUCTBIX TPOTOKOBBIX

cyst, and the “tail” represents the communication
with the wrist joint cavity [16] (Fig. 2).
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Puc. 2. Conorpaduueckuit «Mpu3HAK FOAOBACTHKA>» [ 16]

Fig. 2. Sonographic “Tadpole sign” [16]

On MRI, uncomplicated ganglia are usually
visualized as a cystic formation with a thin-walled,
clearly demarcated wall rim (usually up to 3 mm)
with possible thin internal septa in the lumen of the
cyst [2, 6].

They are isointense to muscles on the T1-
weighted images, however, they can have a higher
signal intensity (higher than that of muscles) with
increased protein or hemorrhagic content. On T2-
weighted images, typical uncomplicated ganglia
most often exhibit a homogeneous high signal in-
tensity, however, a heterogeneous appearance of
uncomplicated ganglia also occurs. On MRI, the
dorsal and volar ganglia of the hand can be visuali-
zed with a “stalk” indicating the joint to which they
are connected and from which they originate.
However, on MRI, the sign of the ganglion “stalk”
is not constant and for unknown reasons may be
absent [§, 19, 20].

A study by AC Angelides et al. (1976) de-
scribed the constant leakage of a small amount of
mucinous fluid into the surgical field when the cap-
sular part of the ganglion gn this case, the dorsal)
was cut off from the scapholunate ligament (lig.
interosseum scapholunatum) in all 64 recorded in-
traoperative cases . Some of the patients underwent
microscopic examination in situ after staining (me-
thylene blue, India inc. et al.) of the mucinous fluid
leakage area, and this area was brought to the pa-
thologist’s attention. Histological studies showed
that the ganglion was connected to the wrist joint
by means of the “stalk” through the scapholunate
ligament (lig. interosseum scapholunatum).
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CTPYKTYp, COCTOSIIIMX H3 MAABIX COOOIIJAIOIIIXCS
KaTCyASIPHBIX KHCT TaHTAMOHA M TIPHUAETaloIuX K
cBsizke. OHHU OIpPeAEASANICh Ha Y4acCTKaX, KOTOpbIe
ObIAM TTOMEYEHBI KPACKOH IIPU OIlepaLuK U IPeA-
CTAaBASIAHL YYACTKH APEHaXKa MyLHHa [2].

IIaTorncroArormueckoe CTPOEC€HHE CTEHKH
AOPCAADHBIX H BOASIDHBIX TAHTAHEB ob6aacTn
KHCTE€BOIro CyCTaBa

Kak mpaBmAo, AAS IOCTAHOBKH AMArHo3a IaHT-
AWML AOCTAaTOYHO aHAMHe3a IIALUeHTa, ero usmde-
CKOTO OCMOTpPa, BO3MOXHO AOIIOAHHTEABHOTO CO-
Horpaduyeckoro nccaepopanus uau MPT, a taxoke
TUIMYHBIX MHTPAOIepallMOHHbIX IPU3HAKOB: HAAHU-
Yus MyLJMHO3HOM aHTAMO3HOM KMAKOCTH, CBO6OA-
HOH, OTIPAaHMYEHHONW OT IIPHAETAlOMKX TKaHEeH
KaIICYABI, @ TAK’Ke HAAUYIS «HOXKH> raHrAus. Oa-
HaKO MaTOTHCTOAOTHYECKOE MCCAEAOBAHHE TKAaHEH
U X KAGTOYHOTO COCTaBa IIO-TIPeXHEMY OCTaeTCs
30AOTBIM CTAaHAAPTOM B M3y4EHUH MCCEYEeHHDBIX
OIyX0AeBbIX 06pasoBanmii [21].

['UCTOAOTMYECKH CTEHKH <«OOABLION>, OCHOB-
HOW KUCTBI TAQHTAMSI KaK M <«MAABIX>» KAIICyAbBHBIX
KHCT, SIBASIFOTCS COEAMHHUTEABHOTKAHHBIMH H CO-
CTOSIT U3 KOAAAT€HOBBIX BOAOKOH, PaCIIOAAraromux-
Cs B PAa3AMYHBIX HAIPABAGHHUSX U PEAKO BCTpeyalo-
IIUXCSL KAETOK, KoTopsle B pabore R.T. Loder u co-
aBT. (1988) omucab! Kak BepOosITHbIE pUOPOOAACTHI
AM60 KaKON-HUOYAb APYTOM THII Me3€HXUMAABHBIX
KAETOK, M C yBepEHHOCTDIO He SABASIOIHEC KAeTKAMU
CHHOBHAABHOTO IIPOMCXOXKAEHHUS [ 2, 22 ] (pHc. 3).
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Puc. 3. I'mcroTomorpaduyeckuii cpes depes BOASPHbIN
radrami. OKpacKka reMaTOKCHAMHOM-303HHOM

Fig. 3. Histotopographic section through the volar gan-
glion. Coloring: hematoxylin-eosin

B uccAepOBaHMM CepUPHBIX CpPe30B IIOAHBIX
THCTOIIATOAOTMYeCKUX 06pa3rioB rauranona A.C. An-
gelides u coasr. (1976) mpumAK K BBIBOAY O TOM,
9TO KAIICyAbHbIE KHCTBI He SIBASIIOTCSI H30AMPOBAH-
HBIMH CTPYKTYPaMH, a COOOLIAIOTCS C OCHOBHOM
KHCTON U MEXAY CO0OI1, IIPEATIOAOXKHUB, YTO, BO3-
MOXKHO, TIpaBHAbHee OBIAO ObI HA3BIBATD HX «IIPOTO-
KaMU>, a He KucTamu [2].

Also, microscopic examinations (at magnifica-
tion from 6 to 10 times) of the operating field were
carried out immediately after the removal of the
ganglion cyst. In passive dorsiflexion of the hand,
some transverse fibers of the scapholunate ligament
(lig. interosseum scapholunatum) relaxed and sepa-
rated, forming holes up to 1 mm wide, through
which the cavity of the wrist joint (art. radiocarpea)
was visuali-zed.

Microscopic examination of serial sections of
the amputated surface of the ganglion (i.e., the part
that was attached to the scapholunate ligament
(lig. interosseum scapholunatumg) showed tortuous
ductal structures that consisted of communicating
ganglion cysts and adjoined the ligament. They were
on areas that were marked with paint during sur-
gery and represented areas of mucin drainage [2].

Pathohistological structure of the wall
of the dorsal and volar wrist ganglion

As a rule, the patient's history, physical exami-
nation, possibly additional sonographic examina-
tion or MRI, as well as typical intraoperative signs:
the presence of mucinous ganglionic fluid, free, de-
limited from the adjacent tissues capsule, as well as
the presence of a “stalk” of the ganglion, is suffi-
cient to make a diagnosis of the ganglion. However,
histopathological examination of tissues and their
cellular composition still remains the “gold” stan-
dard in the study of excised tumor formations [21].

Histologically, the walls of the “large”, main
ganglion cyst, as well as the “small” capsular cysts,
are connective tissue and consist of collagen fibers
located in different directions and rarely found
cells, which in the work of R.T. Loder et al. (1988)
described as probable fibroblasts or some other
type of mesenchymal cells, and with certainty are
not cells of synovial origin [2, 22] (Fig. 3).

In a study of serial sections of complete histopa-
thological ganglion specimens, A.C. Angelides et al.
(1976) concluded that capsular cysts are not isolated
structures, but communicate with the main cyst and
with each other, suggesting, which might be more
correct to call them “ducts” rather than “cysts” [2].

Cytological and biochemical composition
of the contents of the ganglia
and the synovial fluid of the wrist joint

The synovial fluid (SF) of the joints, including the
joints of the hand, is a fluid consisting of ultrafiltered
blood plasma and substances secreted by the tissues
of the joint [23]. The main components responsi-
ble for the lubricating properties of the synovial fluid
are hyaluronic acid and lubricin. The concentration
of hyaluronic acid in normal SF is higher than in
blood serum. The SF of a healthy joint contains about
3.2-4.1 mg/ml of hyaluronic acid, while the blood
serum contains 20.1-50.3 ng/ml of hyaluronic acid
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KAeTo4uHBIN 1 GHOXHMHIYECKHAN COCTAB
CYyCTaBHOMH KHAKOCTH H COAEP>KHMOTO
TraHT'AWeB KHCTEBOTrO CyCTaBa

Cunosuanpras xupkocts (CXK) cycrasos, B
TOM YHCA€ CYCTaBOB KHCTH, IPEACTaBASIET OO0
XKHUAKOCTD, COCTOSIIIYIO U3 YABTPAQHABTPATA ITAA3MBI
KPOBH H BEIeCTB, CEKPETHPYEMbIX CAMUMH TKAHIMU
cycrasa [23].

OCHOBHBIMYM KOMIIOHEHTAMH, OTBEYAIOMINMU 32
CMasbIBaloIMe CBOMCTBAa CHHOBHUAABHOM JKUAKOCTH,
SIBASIFOTCSL TMAAYPOHOBAsi KHCAOTAa H AYOPHUIIHH.
KonneHTpanus ruaAypoHOBOM KUCAOTHI B HOpPMe B
C2K Bpume, ueM B ceiBoporke kposu. B CIK 3p0po-
BOTO CycTaBa copepkutcs 3,2—4,1 Mr/Ma ruaypo-
HOBOM KHCAOTBI, B TO BpeMs KaK B CBIBOPOTKE KpO-
Bu — 20,1-50,3 ur/ma [23-25]. ['maaypoHOBas Ku-
CAOTA, TakKe M3BeCTHas KaK TIHMaAypOHaH,
CUHTAETCSI CEKPETOPHBIM IIPOAYKTOM (PuOpobAa-
CTO-TIOAOOHBIX KAETOK CHHOBHUAABHOM 060AOYKH
tima B, xoTopsIi1, moAnMepusysice ¢ beakamu, 00-
pasyer B CJK xoMIAeKkc rumaAypoHOBasi KMCAOTA —
0eAOK, 00eCIIeurBaIOIIHIl ee BSI3KO-YIIPYTHe CBOII-
crBa [24]. Taxxe KAeTKaMH THIIA B CHHOBHAABHO
060AOYKH CeKpeTepyIoTCs GUOPOIEKTUH M KOAAA-
red. AyOpUIMH, UTPAIOIUI BAXKHYIO POAb B CHYDKE-
HUAU CYCTaBHOTO TPEHWS], CEKPETHUPYETCS IMOBEPX-
HOCTHBIMH XOHAPOI[UTAMH CYCTaBHOTO XPsIIia,
GUABTPYeTCSI U3 IAA3MBI KPOBU. B HOpMe ero co-
aepxanne B CJK cocrasaser 0,035-0,24 mr/ma
[25].

beaox B CJK B HOpMe COAepKHUTCS IpepeAax
19-28 Mr/MA U IpeACTaBAGH B OCHOBHOM dAbOyMmu-
Hamu B KoAmdectBe ~12wmr/mMa u (B MeHbmeft
crenenn) B1, Y, al, u a2 2406yrunamu, B KOAMYECTBE
1-3 Mr/MA AAS KaKAOTO THIA [25]. KonnenTtparus
2A10K03b1 cocTaBaseT 3,5-5,5 MMOAB/ A.

Ha ceroaHsSmHMii AeHb HET OITYOAMKOBAaHHBIX
AQHHBIX O OMOXMMHUYECKOM COCTaBe XXMAKOCTH U3
IPOCBeTa TAHTAUS, 4YTO A€AAeT OHOXUMHYECKOe
CpaBHEHHE CHHOBHAABHOM XXMAKOCTH H >KUAKOCTH
TAHTAMOHA HEBO3MOYKHBIM.

Iurosormaecku B Hopme COK rumormearroasp-
Ha, IPEACTaBA€HA CHHOBHAABHBIMU ITOKPOBHBIMU
KAeTKaMK — cuHOBHoruTamu (34,2-37,8%), ruc-
tuotutamu  (8,9-12,5%), aumdormramu (37,4-
42,6%), monoruramu (1,8-3,2%), HelTpodursamMu
(1,2-2,0%) u HEeKAACCUQUITMPOBAHHBIMU KAETKAMH
(8,3-10,1%) [26]. OPHUTPOIHUTHI MPAKTHIECKH OT-
cyrcrByroT HopmaabHoi COK [25].

Puc. 4. YKeaeo6pasHblil acCHIHPaT KUCTHI TAHTAHSI, HAHOCHTCS
Ha TIpeAMETHOEe CTeKAO MOPUIMHHCTBIM PHCYHKOM (BHA
«CMSITO# AAQCTHKOBOY! IHIIeBO# maeHKH> ) (okpacka May—
Grunwald Giemsa; ucx. ys. x150) [29]

[23-25]. Hyaluronic acid, also known as hyalu-
ronan, is considered a secretory product of type B
fibroblast-like cells of the synovial membrane,
which polymerize with proteins to form a hyalu-
ronic acid-protein complex in the SF, which pro-
vides its viscoelastic properties [24]. Fibropectin
and collagen are also secreted by type B cells in the
synovium. Lubricin, which plays an important role
in reducing joint friction, is secreted by the surface
chondrocytes of the articular cartilage and is fil-
tered from the blood plasma and is contained in the
SF normally at about 0.035-0.24 mg/ml [25].

Protein in SF normally contains within the
range of 19-28 mg/ml, and is represented mainly
by albumin in an amount of ~12 mg/ml and to a
lesser extent P1, vy, al, and a2 globulins, in an
amount of 1-3 mg/ml for each type [25]. The glu-
cose concentration is 3.5-5.5 mmol/l.

Cytologically normal, SG is hypocellular, repre-
sented by synovial integumentary cells — synovio-
cytes (34.2-37.8%), histiocytes (8.9-12.5%), lym-
phocytes (37.4-42.6%), monocytes (1.8-3.2%), neu-
trophils (1.2-2.0%) and unclassified cells (8.3-
10.1%) [26]. Erythrocytes are nearly absent from
normal SF [25].

To date, there are no published data on the bi-
ochemical composition of fluid from the lumen of
the ganglion, which makes a biochemical compari-
son of synovial fluid and ganglion fluid impossible.

The aspirate of the ganglion cyst is definitely
more viscous than normal joint fluid [19]. S. Saini
et al. (2018) and H. Panwar et al. (2020) describe the
aspirate of a ganglion cyst as a gelatinous fluid that is
so viscous that it is difficult to remove from a syringe
or aspiration needle after a puncture biopsy. The mu-
cous material of the cyst usually forms thick folds on
the slide. Some authors refer to this characteristic type
of ganglion aspirate on a slide as a sign of “crumpled
plastic cling film”. Microscopically, the aspirates are
hypocellular, usually containing very rare histiocytes,
macrophages, and some amorphous substance on
the myxoid background [26, 27, 29] (Fig. 4, S).

e T

Fig. 4. The gelatinous material inside the ganglion cyst is thick and smears in a wrinkled pattern (May-Grunwald Giemsa

stain; original magnification x150) [29]
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Acnupar KMCTBI TaHTAMSI ONIPeAeAeHHO 6oaee
BSI3KHUI, 4YeM OOBIYHAS CYCTaBHAsI XUAKOCTb [19].
B cBoux pa6orax S. Saini u coasr. (2018) u H. Pan-
war et al. (2020), onuceiBaroT acmupaT KHMCTHI TaHT-
AU KaK CTYAGHHUCTYIO )KUAKOCTD, KOTOPasi HaCTOAD-
KO BSI3Kas, YTO ee IIOCA€ IYHKI[IOHHOM OHOICHU
TPYAHO YAAAUTb U3 LIITPHIA MAW ACTIMPALMOHHOM
urasl. CAMBHCTBIA MaTepHaA KHCTBI OOBIMHO 0Opa-
3yeT Ha IIPEAMETHOM CTEKA€ TOACTBIE CKAAAKH.
Hexoropbie aBTOpHI Ha3bIBAIOT 3TOT XapaKTepPHbIi
BHA aCIUpaTa TaHTAWS HAa INIPEAMETHOM CTeKAe
NPHU3HAKOM «CMATOM IAACTUKOBOM IHIEBOM ITACH-
ku>». Ilpu MMKpOCKOIMM acnupaThl THIIOLIEAAIO-
ASIpHBI, OOBIYHO  COAEPXAT  OYeHb  peAKue
THCTHOLIMTBI, MaKpOparu 1 HEKOTOPOe KOAMIECTBO
aMOpQHOTO BemecTBa Ha MUKCOMAHOM oHe [26,

27,29] (puc. 4, S).
3AKIFOYEHHUE

AHaAU3 AUTEPATYPHBIX AQHHBIX KAaCAIOIUXCS
aTOMOPPOAOTHH AOPCAABHBIX M BOASIPHBIX T'aHT-
AVeB KHCTEBOTO CyCTaBa, IOKa3as, uro 60-70%
TaHTAMeB KUCTH IPUXOASTCS Ha AOPCAABHYIO CTO-
POHy KHCTH U 4Yaije BCero obpasyrorcs B obaactu
ckapoaynarnoit cessku (lig. interosseum scapho-
lunatum). Tlpu aTom 13-20% raHrAMeB KUCTH HpU-
XOASTCSI Ha BOASIPHYIO CTOPOHY KHCTH U Yallle BCero
06pasyroTcs B AydeaapbeBUAHOIA (reg. radioscaphoi-
deum) AM60 B AAAbEBUAHOAYHOBHMAHOH O6AacTH
(reg. scapholunatum) ayuesanscrroro cycrasa (art.
radiocarpea). AHAAM3 AMTEpaTYPHBIX AAHHBIX, Ka-
CAIOMUXCSl COHOTPadHIECKHX M HHTPAOIEepPaIMOH-
HBIX ITaTOTHMCTOAOTMYECKUX MCCAEAOBAHHN in situ
IyTeM OKPAIUIMBAHMS OOAACTH MPOCAYUBAHUS My-
IIMHO3HOM JXMAKOCTH B MeCTe OTCEYEeHUsS KHUCTBI
TaHTAMOHA, IIOATBEPXKAQeT HAAWYHE aHATOMHUYe-
CKOH CBSI3U B BUAE «HOXXKH>>, COEAUHSIOIIEN ITO-
AOCTb TAaHTAHMS C CYCTaBHON IIOAOCTBIO KHUCTEBOTO
cycraBa. Ha MPT popcasbHble U BOASpHbIE TaHI-
AU KHCTH Takke MOTYT BH3yaAH3HPOBATHCS C
«HOXXKOM>, yKa3bIBaloIleH Ha CyCTaB, C KOTOPBIM
OHH COEAMHEHBI M 13 KOTOPOT'O IIPOUCXOAST, OAHAKO
B PsIA€ CAydYaeB ITO HeU3BECTHBIM IIPUYMHAM, IIPH3HAK
«HOXKH> ranranoHa Ha MPT moxer oTcyrcTBO-
BaTb. [laTorucrorormdyecky, CTeHKa TaHTAUS OIU-
ChIBaeTCsI KaK COEAMHUTEAbHOTKAHHAs, COCTOSIasI
U3 KOAAATE€HOBBIX BOAOKOH U PEAKO BCTPEYAIOITHX-
Cs1 KATOK ITOXOXKHX Ha $rOp0oOAACTBI AUOO APYTO¥
THUII Me3eHXMMAAbHBIX KAETOK. DBuoxmummueckuit
COCTaB acHHpaTa IaHTAMeB He H3BeCTeH. AHAAU3
ITUTOMOPPOAOTHIECKON KAPTHHBI ACIHPATA KUCTBI
TaHTAUSL M CHHOBHMAABHOHM >KHAKOCTH KHCTEBOTO
CycTaBa NPHUBOAUT K BBIBOAY O TOM, YTO ACHHpaT
TaHTAMS, KaK U CHHOBHUAABHASI KHAKOCTD, SIBASIETCS
TUIOLIEAAIOASIPHBIM, OAHAKO aCIIUPAT TaHTAMSA
MMeeT OOAee BSI3KYIO KOHCHCTEHIJUIO B CPAaBHEHUU
C CHHOBHAABHOM KUAKOCTBIO KUCTE€BOT'O CyCTaBa.

Puc. 5. Peaxue rHCTHOLMTDI HA MEKCOHAHOM doHe (OKpacka
no [Tanmarukoaay; ucx. ys. x300) [29]

Fig. S. Rare histiocytes on myxoid background (Papanico-
laou stain; original magnification x300) [29]

CONCLUSION

Analysis of literature data on the pathomor-
phology of the dorsal and volar ganglia of the wrist
joint showed that 60-70% of the ganglia of the
hand are located on the dorsal side of the hand and
are most often formed in the area of the scapholu-
nate ligament (lig. interosseum scapholunatum). 13—
20% of the ganglia of the hand are located on the
volar side of the hand and are most often formed in
the radioscaphoid (reg. radioscaphoideum) or in the
scapholunate region (reg. scapholunatum) of the
wrist joint (art. radiocarpea).

Analysis of the literature data concerning the
sonographic and intraoperative pathohistological
studies in situ by dyeing the area of mucinous fluid
leakage at the site of the ganglion cyst excision con-
firms the presence of an anatomical connection in
the form of a “stalk” connecting the ganglion cavity
with the articular cavity of the wrist joint. On MRI,
the dorsal and volar ganglia of the hand can also be
visualized with a “stalk” indicating the joint to
which they are connected and from which they
originate; however, in some cases, for unknown
reasons, the sign of the “stem” of the ganglion on
MRI may be absent.

Pathohistologically, the ganglion wall is de-
scribed as a connective tissue, consisting of colla-
gen fibers and rare cells similar to fibroblasts or
maybe other type of mesenchymal cells. The bio-
chemical composition of the ganglion aspirate is
not known. Analysis of the cytomorphological
picture of the aspirate of the ganglion cyst and the
synovial fluid of the wrist joint leads to the con-
clusion that the aspirate of the ganglion, like the
synovial fluid, is hypocellular, but the aspirate of
the ganglion has a more viscous consistency in
comparison with the synovial fluid of the wrist
joint.
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