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SAZETAK

Uvod: Saka je izuzetno vazan deo tela kompleksne anatomije. U njoj se nalaze
vazni neurovaskularni elementi. Mnoge povr3inske povrede Sake, naizgled trivi-
jalne, Cesto su povezane sa povredama tetiva, nerava i krvnih sudova. IstraZivanje
se odnosi na povrede mekih tkiva, dok su povrede kostiju iskljucene iz studije.

Cilj rada: Cilj rada je da se prikaze funkcionalni rezultat lecenja pacijenata sa
povredom mekih tkiva volarne strane ru¢nog zgloba.

Metode: Izvriena je retrospektivna analiza 20 pacijenata lecenih na Odeljenju
mikrohirurgije Urgentnog centra u Beogradu. Ispitivali smo: grubu motornu
snagu Sake (GMS), opseg pokreta, test diskriminacije dve tacke (engl. two-
point discrimination test — 2PD), a pacijenti su popunjavali Upitnik za procenu
invaliditeta ruku, Saka i ramena (the Disabilities of the Arm, Shoulder and Hand
— DASH questionnaire).

Rezultati: U nasoj studiji, GMS povredene ruke bila je 80,9 % snage nepovredene
ruke. Srednji opseg pokreta ru¢nog zgloba, kao i DIP, PIP i MCP zglobova, bio
je u rasponu od 77,45 % do 91,6 %, u odnosu na nepovredenu ruku. Senzorni
oporavak nivoa S3+ dostiglo je 10 % pacijenata. Prose¢ni DASH skor je bio 19,78.

Zakljucak: Nase istraZivanje pokazuje da je pravilno i blagovremeno lecenje ne-
ophodno za dobar funkcionalni rezultat lecenja ovih povreda.

Kljucne reci: gruba motorna snaga, srednji opseg pokreta, senzorni oporavak
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ABSTRACT

Introduction: The hand is a very important body part with complex anatomy.
Important neurovascular structures are located in the hand. Many superficial
injuries of the hand, which may at first glance appear harmless, are often asso-
ciated with injuries to tendons, nerves, and blood vessels. This paper describes
soft tissue injuries, while injuries to the bone have been excluded from the study.

Aim: The aim of this study is to present the functional outcome of the treatment of
patients with softtissuewounds to the volar aspect of the wrist.

Methods: A retrospective analysis of 20 patients treated at the Microsurgery De-
partment of the Emergency Center in Belgrade was performed. We observed the
following: gross grip strength (GGS) of the hand, range of motion, the two-point
discrimination test (2PD), while the patients filled out the Disabilities of the Arm,
Shoulder and Hand (DASH) questionnaire.

Results: In our study, the GGS of the injured hand was 80.9% of the strength of
the uninjured hand. The mean range of motion of the wrist, as well as of the DIP,
PIP, and MCP joints, ranged from 77.45% to 91.6%, as compared to the uninjured
hand. An S3+ level of sensory recovery was achieved by 10% of patients. The
average DASH score was 19.78.

Conclusion:Our study shows that proper and timely treatment is necessary for a
good functional result in the treatment of these injuries.
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uvoD

Anatomski, predeo rugja (carpus) ¢ini osam malih kosti-
ju povezanih ligamentima i zglobnim kapsulama. Kosti
su poredane u dva reda: gornji red ¢ine os scaphoide-
um, os lunatum, os triquetrum i os pisiforme, dok doniji
red sacinjavaju os trapezium, os trapezoideum, os capi-
tatum i os hamatum. Na prednjoj strani se nalazi verti-
kalni zleb ruéja (sulcus carpi) kojeg bo¢no ogranicavaju
dva uzvisenja - spoljasnje i unutrasnje. Ova dva ispup-
¢enja povezuje poprecna veza (retinaculum flexorum s.
lig. carpi transversum). Popreéna veza sa Zlebom rucja
obrazuje osteofibrozni kanal (lat. canalis carpi) kojim
prolaze tetive pregibaca prstiju kao i n. medianus [1].
Devet fleksornih tetiva prolazi kroz karpalni tunel i ulazi
u dlan. Tetiva povrsinskog pregibaca se deli blizu me-
takarpofalangealnih zglobova (lat. articulationes me-
tacarpophalangeae - MCP) na dva kraka, izmedu kojih
prolazi tetiva dubokog fleksora. Povrsinski fleksor se
pripaja na palmarnoj strani medijalne falange, a dubo-
ki fleksor nastavlja put kroz fleksorni kanal do pripoja
na palmarnoj strani distalne falange. Fleksorne tetive
prolaze kroz fibroosealne kanale [1]. Inervacija potice
od n. medianus-a i n. ulnaris-a koji prolaze dubokom
stranom tetive m. flexor carpi ulnaris-a i ulaze u Gijonov
kanal. N. medianus prolazi ispod i izmedu m. flexor carpi
radialis-a i m. palmaris longus-a i ulazi u karpalni kanal.
Nervus ulnaris daje senzitivhu inervaciju petog prsta,
medijalne polovine cetvrtog prsta i njima pripadaju-
¢eg dela dlana. U 3aci, duboka grana ulnarnog nerva
inervise misi¢e hipotenara (m. opponens digiti minimi,
m. abductor digiti minimi, m. flexor digiti minimi brevis),
treci i cetvrti lumbrikalni misi¢, dorzalne i palmarne
interosealne misi¢e, m. adductor pollicis i duboku gra-
nu m. flexor pollicis brevis-a, dok superficijalna grana
inervise m. palmaris brevis. U 3aci, n. medianus daje re-
kurentnu granu za misi¢e tenara (m. opponens pollicis,
m. abductor pollicis brevis i povrsinski deo m. flexor po-
llicis brevis-a), zajedni¢ke i posebne palmarne grane za
prste, koje senzorno inervisu prva tri prsta i radijalnu
stranu Cetvrtog prsta. Arterijsku mrezu krvnih sudova
Sake formiraju a. radialis i a. ulnaris. Obe ove arterije se
u visini ru¢ja granaju formirajudi arcus palmaris superfi-
cialis. Povrsinski arkus se nalazi neposredno ispod pal-
marne fascije, a ¢ine ga povrsinska grana a. radialis (ra-
mus palmaris superficialis art. radialis) i a. ulnaris. Ramus
palmaris superficialis daje Cetiri aa. digitales palmares
communes, koje se u visini MCP zglobova granaju dajuci
aa. digitales palmares propriae. U nivou distalne falange
formiraju rete arteriosum [2]. Arterija radialis, pre nego
$to da granu za povrsinski arkus, daje granu za palac (a.
princeps pollicis), koja se racva na dve arterije u visini
glavice prve metakarpalne kosti. Duboki palmarni ar-
kus obrazuju a. radialis i ramus profundus a. ulnaris, u

INTRODUCTION

Anatomically, the region of the wrist (Lat. carpus) con-
sists of eight small bones connected by ligaments and
joint capsules. The bones are arranged in two rows:
the upper row consists of the scaphoid bone (Lat. os
scaphoideum), the lunate bone (Lat. os lunate), the
triquetral bone (Lat. os triquetrum), and the pisiform
bone (Lat. os pisiforme), while the lower row consists of
the trapezium bone (Lat. os trapezium), the trapezoid
bone (Lat. os trapezoideum), the capitate bone (Lat. os
capitatum), and the hamate bone (Lat. os hamatum).
On the anterior aspect, there is a vertical carpal groove
(Lat. sulcus carpi), which is laterally limited by two ele-
vations - external and internal. These two protrusions
are connected by a transverse ligament (Lat. retinac-
ulum flexorum s. lig. carpi transversum). The transverse
connection with the carpal groove forms an osteofi-
brous canal (Lat. canalis carpi) through which the ten-
dons of the flexors of the fingers, as well as the median
nerve (Lat. n. medianus) pass [1]. Nine flexor tendons
pass through the carpal tunnel and enter the palm.The
superficial flexor tendon divides near the metacarpo-
phalangeal joints (Lat. articulationes metacarpopha-
langeae; MCP) into two branches. The deep flexor ten-
don passes between these two branches. The super-
ficial flexor attaches on the palmar side of the medial
phalanx, while the deep flexor continues through the
flexor canal to its attachment on the palmar side of the
distal phalanx. Flexor tendons pass through fibro-os-
seous canals [1]. Innervation comes from the median
nerve and the ulnar nerve (Lat. n. ulnaris), which pass
along the deep side of the tendon of the m. flexor carpi
ulnaris and enters the Guyon canal. The median nerve
passes underneath and between the m. flexor carpi ra-
dialis and the m. palmaris longus and enters the carpal
tunnel. The ulnar nerve provides sensory innervation
of the fifth finger, the medial half of the fourth finger,
and the corresponding part of the palm. In the hand,
the deep branch of the ulnar nerve innervates the hy-
pothenar muscles (m. opponens digiti minimi, m. abduc-
tor digiti minimi, m. flexor digiti minimi brevis), the third
and fourth lumbrical muscles, the dorsal and palmar
interosseous muscles, the m. adductor pollicis, and the
deep branch of the m. flexor pollicis brevis, while the
superficial branch of the ulnar nerve innervates the m.
palmaris brevis. In the hand, the median nerve gives off
arecurrent branch for the thenar muscles (m. opponens
pollicis, m. abductor pollicis brevis, and the superficial
part of the m. flexor pollicis brevis), as well as common
and individual palmar branches for the fingers, which
provide sensory innervation the first three fingers and
the radial aspect of the fourth finger. The arterial net-
work of blood vessels of the hand is formed by the ra-
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visini baza kostiju doru¢ja. Duboki palmarni arkus daje
zavrsne grane za misice i zglobove [3].

Povrede mekih tkiva, zglobova i kostiju podlaktice su
veoma Ceste na odeljenjima za hitne slucajeve. Postoje
velike varijacije u ozbiljnosti povreda, od malih laceraci-
ja, koje uklju¢uju samo kozu, do ekstenzivnih povreda,
¢akigubitka ekstremiteta. | najtrivijalnije rane mogu biti
povezane sa oStecenjem tetive ili nerva, sto, ukoliko se
propusti, moze imati trajne funkcionalne posledice po
pacijenta. lako se istrazivanje odnosi na meka tkiva, a
ne na povrede kostiju, nije ih moguce u potpunosti od-
vojiti. U nekim slu¢ajevima, komponenta mekih tkiva je
mnogo vaznija od preloma, a propust u dijagnostici ima
za posledicu los ishod [4]. Cilj ovog istrazivanja je da se
prikaze funkcionalni rezultat pacijenata sa povredom
mekih tkiva volarne strane ru¢nog zgloba.

MATERUALI I METODE

Ovo je retrospektivna studija koja je obuhvatila 20
pacijenata, od kojih 16 muskog a Cetiri Zenskog pola,
prose¢ne starosti 48,25 godina (u rasponu od 35 do
68 godina), lecenih na Odeljenju mikrohirurgije Ur-
gentnog centra, u periodu od 01. 10. 2014. godine do
01.10.2016. godine. Sledece varijable su analizirane u
ovoj grupi pacijenata: pol, godine Zivota, zanimanje,
mehanizam povrede, dominantnost ruke i koja je ruka
povredivana.

Operisani pacijenti su leCeni unutar 48 sati, u opstoj
ili regionalnoj anesteziji. Nakon obrade rane, radena je
sutura tetiva neresorptivnim koncem 2/0, i arterija i
nerava koncem 8/0, uz upotrebu mikroskopa. Posto-
perativno, plasirana je nadlakatna gips Sina sa prstima
u fleksiji u trajanju od Cetiri nedelje. Svi pacijenti su pri-
mali antibiotsku terapiju, antitetanusnu zastitu, OHB
12 i niskomolekularni heparin. Posle skidanja imobili-
zacije pacijenti su upuceni na fizikalnu terapiju.

Procenu smo vrsili nakon minimum $est meseci od
povredivanja. Merili smo: grubu motornu snagu Sake
(GMS), opseg pokreta, test diskriminacije dve tacke
(engl. two-point discrimination test — 2PD), a pacijenti su
popunjavali Upitnik za procenu invaliditeta ruku, Saka
i ramena (the Disabilities of the Arm, Shoulder and Hand
— DASH questionnaire). GMS smo testirali dinamome-
trom. Testirane su povredena i zdrava ruka, a rezultati
su izrazeni u procentima, u odnosu na nepovredenu
ruku. Goniometrom je odredivan opseg pokreta u ruc¢-
nom zglobu, interfalangealnom zglobu (lat. articulatio
interphalangealis - IP) palca, te distalnom interfalange-
alnom zglobu (lat. articulatio interphalangealis distalis
— DIP), proksimalnom interfalangealnom zglobu (lat. arti-
culatio interphalangealis proximalis — PIP) i metakarpofa-
langealnom zglobu (lat. articulatio metacarpophalan-
gealis — MCP) ostalih prstiju.

dial artery and the ulnar artery (Lat. a. radialis and a.
ulnaris). Both of these arteries branch off at the level
of the palm forming the superficial palmar arch (Lat.
arcus palmaris superficialis), which is located directly
below the palmar fascia, and is made up of the superfi-
cial branch of the radial artery (Lat. ramus palmaris su-
perficialis art. radialis) and the ulnar artery. The super-
ficial branch of the radial artery gives off four common
palmar digital arteries (Lat. aa. digitales palmares com-
munes), which branch off at the level of the MCP joints,
into the proper palmar digital arteries (Lat. aa. digitales
palmares propriae). At the level of the distal phalanx,
they form the rete arteriosum [2]. The radial artery, be-
fore giving off a branch for the superficial arch, gives
off a branch for the thumb (a. princeps pollicis), which
branches into two arteries at the level of the head of the
first metacarpal bone. The deep palmar arch is formed
by the radial artery and the deep palmar branch of the
ulnar artery (Lat. ramus profundus a. ulnaris), at the lev-
el of the bases of the metacarpal bones. The deep pal-
mar arch provides terminal branches for muscles and
joints [3].

Injuries to the soft tissues, joints, and bones of the
forearm are very common in emergency departments.
There is great variation in the severity of the injuries,
ranging from small lacerations involving only the skin,
to extensive injuries, or even loss of a limb. Even the
most trivial wounds can be associated with tendon or
nerve damage, which, if missed, can have permanent
functional consequences for the patient. Although
the present study deals with soft tissue injuries rath-
er than injuries to the bone, it is not possible to com-
pletely separate them. In some cases, the soft tissue
component of an injury is much more important than
the fracture, and failure to diagnose this results in a
poor outcome [4]. The aim of this study is to present
the functional result of patients with soft tissue injury
of the volar side of the wrist.

MATERIALS AND METHODS

Thisis a retrospective study which included 20 patients,
of whom 16 male and four female, with the average
age of 48.25 years (ranging from 35 to 68 years), treat-
ed at the Microsurgery Department of the Emergen-
cy Center, in the period between October 1, 2014 and
October 1,2016.The following variables were analyzed
in this group of patients: sex, age, occupation, mecha-
nism of injury, hand dominance, as well as which hand
was injured.

The surgically treated patients were operated on
within 48 hours, under general or regional anesthesia.
After the wound was treated, tendons were sutured
with non-absorbable 2/0 thread, while the arteries and
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Kako bismo opisali dobijene rezultate, poredili smo
ih sa rezultatima za zdravu ruku i predstavili pomo-
¢u total active motion (TAM) skale, koju je ustanovilo
Americko udruzenje za hirurgiju Sake (engl. American
Association for Hand Surgery). Prema ovoj skali, zbir
aktivnog opsega pokreta za MCP, PIP, DIP zglobo-
ve se poredi sa TAM skorom kontralateralne strane ili
normom od 260°. Ova skala opisuje Cetiri kategorije
oporavka opsega pokreta: odli¢no (oporavak 100%),
dobro (>75%), srednje dobro (>50%) i loSe (<50%). Za
pracenje oporavka senzibiliteta koristili smo MRC skalu
(engl. Medical Research Council (MRC) Scale for Sensory
Recovery Following Peripheral Nerve Injury) koja uzima
u obzir: taktilni senzibilitet, vrednost 2PD, bolni sen-
zibilitet i prisustvo ili odsustvo hiperestezija. 2PD test
pokazuje najmanje rastojanje u milimetrima koje paci-
jent jo$ uvek prepoznaje kao dve odvojene tacke. Do-
bijeni rezultati na MRC skali su se kretali od ocene SO,
koja je oznacavala potpuni gubitak osecaja, do S4 koja
je podrazumevala kompletan oporavak (diskriminacija
dve tacke na rastojanju od 4 mm - 6 mm). Kroz DASH
upitnik pacijenti su opisivali mogucnost obavljanja
svakodnevnih aktivnosti. Rezultati se krec¢u od 0 — 100,
gde je 0 najbolji, a 100 najslabiji rezultat.

REZULTATI

Kada je u pitanju nacin povredivanja, 12 pacijenata je
zadobilo povrede staklom, 6 pacijenata se povredilo
brusilicom, dok se dvoje povredilo nozem. Po zanima-
nju su pacijenti bili sledece strukture: etiri penzionera,
6 nezaposlenih i 10 fizickih radnika. Dvanaest pacijena-
ta je povredilo dominantnu ruku. Gruba motorna snaga
povredene ruke bila je 80,9 % snage nepovredene ruke
(urasponu od 65,7 % do 97,8%). Srednji opseg pokreta
u poredenju sa nepovredenom rukom bio je 116,2°
(91,6%) za rucni zglob, dok je za DIP, PIP i MCP zglo-
bove opseg pokreta bio 222,5° (77,45%) za drugi prst,
227,5°(83,05%) za tredi prst, 230° (91,2%) za Cetvrti prst
i 218,7°(84,9%) za peti prst. Kod dva pacijenta je posto-
jala i povreda tetive musculus flexor pollicis longus-a. U
IP zglobu palca izmeren je obim pokreta od 90° koliki
je bio i na nepovredenoj ruci. Deset pacijenata je imalo
povredu nervus-a ulnaris-a, pet pacijenata je povredilo
nervus medianus, dok je pet imalo povredena oba ner-
va. Pet slucajeva od deset tretiranih povreda nervus-a
ulnaris-a je pokazalo senzorni oporavak nivoa S1, Cetiri
su dostigla nivo S2, dok je jedan imao nivo S3+. Medu
pacijentima sa povredom n. medianus-a, Cetiri su dosti-
gla nivo S3 a jedan je imao nivo S2. Kod pacijenata sa
povredom oba nerva, dva su dostigla S3 nivo, dva S2
nivo, a jedan je imao S3+ nivo. Od svih slucajeva, S3+
nivo je dostiglo 10% pacijenata. Prose¢an DASH skor je
bio 19,78 (u rasponu od 51,66 do 0).

nerves were sutured with 8/0 thread, with the use of
a microscope. Postoperatively, an above-the-elbow
plaster splint was placed, with the fingers in flexion,
for four weeks. All patients received antibiotic therapy,
protection from tetanus, hydroxocobalamin, and low
molecular heparin. After the casts were removed, the
patients were referred for physical therapy.

We performed an assessment after a minimum of
six months from the injury. We measured the following:
gross grip strength (GGS) of the hand, range of motion,
the two-point discrimination test (2PD), while the pa-
tients filled out the Disabilities of the Arm, Shoulder
and Hand (DASH) questionnaire. We tested the GGS
with a dynamometer. Both the injured hand and the
healthy hand were tested, and the results were ex-
pressed in percentages, as compared to the uninjured
hand. A goniometer was used to determine the range
of motion in the wrist, the interphalangeal joint (IP),
(Lat. articulatio interphalangealis) of the thumb, as well
as the distal interphalangeal joint (DIP), (Lat. articulatio
interphalangealis distalis), the proximal interphalan-
geal joint (PIP), (Lat. articulatio interphalangealis prox-
imalis), and the metacarpophalangeal joint (MCP), (Lat.
articulatio metacarpophalangealis) of the other fingers.

In order to describe the results that were obtained,
we compared them with the results for the healthy
hand and presented them using the total active mo-
tion (TAM) scale, established by the American Associa-
tion for Hand Surgery. According to this scale, the sum
of the active range of motion for the MCP, PIP, DIP joints
is compared with the TAM score of the contralateral
side or the 260° norm. This scale defines four catego-
ries of range of motion recovery: excellent (100% re-
covery), good (>75%), fair (>50%), and poor (<50%). To
monitor sensory recovery, we used the MRC scale (the
Medical Research Council Scale for Sensory Recovery
Following Peripheral Nerve Injury), which takes into ac-
count: tactile sensitivity, the 2PD value, pain sensitivity,
and the presence or absence of hyperesthesia. The 2PD
test shows the smallest distance in millimeters that the
patient still recognizes as two distinct points. The re-
sults on the MRC scale ranged from SO, which indicated
complete loss of sensation, to S4, which implied com-
plete recovery (discrimination distance recognition of
4 mm - 6 mm). In the DASH questionnaire, patients
described their ability to perform daily activities. The
score range is from 0 — 100, with 0 being the best and
100 being the worst score.

RESULTS

Regarding the mechanism of injury, 12 patients were
injured by glass, 6 patients were injured by a grinder,
while two were injured by a knife. As to the patients’
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DISKUSIJA

Povrede volarne strane ru¢nog zgloba mogu da dove-
du do znacajnih ostecenja mekih struktura, uglavnom
zbog povrsinske lokalizacije i velikog broja tetiva, Ziva-
ca i arterija u tom podrucju [5]. Funkcionalni integri-
tet Sake zahteva intaktne neurovaskularne strukture i
zglobove [6]. Blizina struktura predstavlja veliki izazov
u njihovoj identifikaciji. Le¢enje je posebno zahtevno u
kombinovanim nervno-tetivnim povredama. Postope-
rativho, medustrukturne adhezije predstavljaju glav-
ni problem. ProduZena neaktivnost postoperativho
povecava sklonost ka adhezijama, dok rana pokretlji-
vost otezava zarastanje nerava [7]. Nade istrazivanje je
pokazalo da su se muskarci ¢esce povredivali od Zena.
Nasa studija takode pokazuje da je ¢eSce povredivana
dominantna ruka, sto je u skladu sa studijom Ogem-
dija i saradnika [8]. Ova studija pokazuje da je naj¢esci
mehanizam povredivanja bio nozem i staklom, sto je
pokazalo i nase istrazivanje. Takode, u ovom istraziva-
nju je pokazano da su najcescée povredivani bili drzavni
sluzbenici, dok su u nasoj studiji to bili fizi¢ki radnici.
U nasem radu je pokazano da srednji opseg pokreta,
za sve opisane zglobove prema TAM skali, spada u ka-
tegoriju dobro (oporavak >75%), kao sto pokazuje i
studija Striklanda i saradnika [9]. GMS povredene ruke
je u nasoj studiji bila 80,9%, sto je sli¢no rezultatima
Stefanicevog rada u kojem je GMS iznosila 79% [10]. U
Casardovom radu, senzorni oporavak nivoa S3+ i vie za
n. ulnaris dostiglo je 26,5% pacijenata, a za n.medianus
31% pacijenata, dok nas rad takav oporavak pokazuje
kod 10% pacijenata za oba nerva [11]. Prose¢an DASH
skor u ovoj studiji je bio 19,78, koji je u skladu sa rezulta-
tima drugih studija [12,13]. U poredenju sa svetskim ra-
dovima (Strikland, Casard, Stefani¢ i drugi radovi), nasi

......

ZAKLJUCAK

Povrede volarne strane ru¢nog zgloba su veoma teske
za leCenje zbog velikog broja vaznih neurovaskularnih
elemenata koji se nalaze u toj regiji. Lezije n. ulnaris-ain.
medianus-a daju veliki procenat invalidnosti kod paci-
jenata. Ovo je vazno, jer se radi o pacijentima prose¢ne
starosti 48 godina, dakle radno aktivnih, zbog ¢ega je
vazno pravilno leciti i dobiti $to je moguce bolji funk-
cionalni rezultat. Korist od toga ima i sam pacijent, ali i
drzava zbog manjih troskova lecenja i mogu¢nosti pa-
cijenta da nastavi rad u svojoj struci. Pravilno i blago-
vremeno hirurdko lecenje je imperativ za dobar rezul-
tat ovih povreda.

Sukob interesa: Nije prijavljen.

occupation, the group structure was as follows: four
pensioners, 6 unemployed persons, and 10 manual
workers. Twelve patients injured their dominant hand.
The gross grip strength of the injured hand was 80.9%
of the GGS of the uninjured hand (ranging from 65.7%
to 97.8%). The mean range of motion compared to the
uninjured hand was 116.2° (91.6%) for the wrist, while
for the DIP, PIP, and MCP joints the range of motion was
222.50 (77.45%) for the second finger, 227, 5° (83.05%)
for the third finger, 230° (91.2%) for the fourth finger,
and 218.7° (84.9%) for the fifth finger. In two patients,
there was an injury to the tendon of the flexor pollicis
longus. In the IP joint of the thumb, a 90° range of mo-
tion was measured, which was the same as in the un-
injured hand. Ten patients had an injury to the ulnar
nerve, five patients had an injury to the median nerve,
while five had injuries to both nerves. Five out of ten
cases of treated ulnar nerve injuries showed S1 level
sensory recovery, four patients achieved S2 level of
recovery, while one had an S3+ level. Among the pa-
tients with median nerve injury, four achieved S3 lev-
el of recovery, while one had S2 level of recovery. In
patients with injury to both nerves, two achieved S3
level, two achieved S2 level, while one achieved S3+
level of recovery. Out of all cases, S3+ level of recov-
ery was achieved by 10% of patients. The mean DASH
score was 19.78 (range: 51.66 - 0).

DISCUSSION

Injuries to the volar aspect of the wrist can lead to sig-
nificant damage to soft-tissue structures, mainly due
to the superficial localization and the large number of
tendons, nerves and arteries in that area [5]. Function-
al integrity of the hand requires intact neurovascular
structures and joints [6]. The closeness of the struc-
tures presents a major challenge in their identification.
Treatment is particularly challenging in combined
nerve-tendon injuries. Postoperatively, interstructural
adhesions are a major problem. Prolonged inactivity
postoperatively increases the tendency towards ad-
hesions, while early mobility hinders nerve healing
[7]. Our study has shown that men injured themselves
more often than women. Our study also shows that
the dominant hand is more often injured, which is in
keeping with the study by Ogemdi et al. [8]. This study
showed that the most common mechanisms of injury
were knife and glass injuries, which our study has also
shown. Additionally, this study showed that civil ser-
vants were injured most frequently, while in our study
it was manual workers being injured the most. In our
study, the average range of motion, for all the described
joints, according to the TAM scale, fell into the category
of good (recovery >75%), as also shown by the study

436

Decembar 2023. | Volumen 4/ Broj 4 | SRPski MEDICINSKI CASOPIS LEKARSKE KOMORE



FUNKCIONALNI REZULTATI LECENJA PACIJENATA SA POVREDOM MEKIH TKIVA VOLARNE STRANE RUCNOG ZGLOBA

Maljkovi¢ F. etal.

FUNCTIONAL RESULTS IN THE TREATMENT OF PATIENTS WITH SOFT TISSUE INJURIES TO THE VOLAR ASPECT OF THE WRIST

LITERATURA / REFERENCES

1.

Boskovi¢ MS. Anatomija oveka. Med knjiga, Beograd-Zagreb. 1970; p.108-
10.

Karlsson S, Niechajev IA. Arterial anatomy of the upper extremity. Acta Ra-
diol Diagn (Stockh). 1982;23(2):115-21. doi: 10.1177/028418518202300206.
Parry SW, Ward JW, Mathes SJ. Vascular anatomy of the upper extremity
muscles. Plast Reconstr Surg. 1988 Mar;81(3):358-65. doi: 10.1097/00006534-
198803000-00007.

Angermann P, Lohmann M. Injuries to the hand and wrist. A study of
50,272 injuries. J Hand Surg Br. 1993 Oct;18(5):642-4. doi: 10.1016/0266-
7681(93)90024-a.

Puckett CL, Meyer VH. Results of treatment of extensive volar wrist lacera-
tions: the spaghetti wrist. Plast Reconstr Surg. 1985 May;75(5):714-21. doi:
10.1097/00006534-198505000-00018.

Sharma P, Maffulli N. Biology of tendon injury: healing, modeling and remo-
deling. ] Musculoskelet Neuronal Interact. 2006 Apr-Jun;6(2):181-90.
Bukhari AJ, Saleem M, Bhutta AR, Khan AZ, Abid KJ. Spaghetti wrist: ma-
nagement and outcome. J Coll Physicians Surg Pak. 2004 Oct;14(10):608-11.
doi: 10.2004/JCPSP.608611.

Ogemdil, Siddiq AlS, Temilolu 0. Causes of hand injuries in a developing co-
untry. Can J Surg. 2010 Jun;53(3):161-6.

Strickland JW. Results of flexor tendon surgery in zone 1. Hand Clin. 1985
Feb;1(1):167-79.

. Stefanich RJ, Putnam MD, Peimer CA, Sherwin FS. Flexor tendon lacerati-

ons in zone V. J Hand Surg Am. 1992 Mar;17(2):284-91. doi: 10.1016/0363-
5023(92)90407-9.

. Chassard M, Pham E, Comtet JJ. Two-point discrimination tests versus functi-

onal sensory recovery in both median and ulnar nerve complete transections.
JHand Surg Br. 1993 Dec;18(6):790-6. doi: 10.1016/0266-7681(93)90247-d.

. Paula MH, Barbosa RI, Marcolino AM, Elui VM, Rosén B, Fonseca MC. Early

sensory re-education of the hand after peripheral nerve repair based on
mirror therapy: a randomized controlled trial. Braz J Phys Ther. 2016 Jan-
Feb;20(1):58-65. doi: 10.1590/bjpt-rbf.2014.0130.

. Woo A, Bakri K, Moran SL. Management of ulnar nerve injuries. J Hand Surg

Am. 2015 Jan;40(1):173-81. doi: 10.1016/j.jhsa.2014.04.038.

by Strickland et al. [9]. The GGS of the injured hand in
our study was 80.9%, which is similar to the results ob-
tained in the study by Stefanich et al., where the GGS
was 79% [10]. In the study by Chassard et al., sensory
S3+ level recovery and higher for the ulnar nerve was
achieved by 26.5% of patients, and by 31% of patients
for the median nerve, while our study has shown such
recovery in 10% of patients for both nerves [11]. The
average DASH score in the present study was 19.78,
which is consistent with the results of other studies
[12,13]. When compared to other international studies
(Strickland, Chassard, Stefanich, and other studies), our
treatment results are similar or identical.

CONCLUSION

Injuries to the volar aspect of the wrist are very diffi-
cult to treat because of the large number of important
neurovascular elements located in that region. Lesions
to the ulnar nerve and the median nerve cause a high
percentage of disability in patients. This is important,
because these are patients with an average age of 48
years, i.e. working individuals, which is why it is import-
ant to treat them properly and get the best possible
functional result. Both the patient and the state bene-
fit from this, due to lower treatment costs and the pa-
tient’s ability to continue working in his/her profession.
Proper and timely surgical treatment is imperative for a
good outcome in these injuries.
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