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SUMMARY. During a period of nine years, from 01. 01. 1996 to 31. 12. 2004, 45 544 live-born children were analyzed.
The analysis is retrospective and is based on medical documentation of the Clinic for Gynecology and Obstetrics, Clinic
for Neurology, and Clinic for Rehabilitation and Physiatrics of University Clinical Center Tuzla. The 86 newborns with
brachial plexus palsy have been recorded, the prevalence is 1.86 per 1000 live-born children. Analyzing maternal and
neonatal factors, and the delivery pattern itself, it has been found that the highest risk-factors for brachial plexus injury are
birth weight over 4000 grams, precipitous second stage of labor (<15 minutes), and vacuum-extractor assisted delivery
of newborns. Brachial plexus palsy was more frequent when the newborns' mothers were overweight, with a body mass
index >29 kg/m’. None of the parturient women, whose newborns were diagnosed with brachial plexus palsy, had a
narrowed pelvis. Newborns, who were delivered vaginally, were not diagnosed to have a higher frequency of brachial
plexus palsy compared to newborns who were delivered by Caesarean section, but newborns with vaginal breech delivery
have had a higher incidence of brachial plexus palsy. Newborns, whose mothers were older than 35, had have brachial
plexus palsy more frequently; statistically significant difference between primiparas and multiparas was not found. A
total of 39 newborns (45.2%) were diagnosed to have a fracture of clavicle, which was the most frequently combined
damage with brachial plexus injury. The 42 newborns (48.8%) had an Apgar score of <7 in the first minute after delivery,
which indicates intrapartal distress of fetus and points to traumatic nature of these deliveries. Average birth weight of
newborns with plexus brachialis damage was 3858+grames, which, for an average gestation age of 38.8+1,8 weeks of
gestation, corresponds to eutrophic newborns. Both male and female newborns were diagnosed to have plexus brachialis
equally and almost all deliveries (97.7%) started spontaneously. The majority of newborns were born early in the morning
between 23 hours or afternoon between 1415 hours.

Izvorni ¢lanak
Kljucne rijeci: kljenut brahijalnog pleksusa, novorodence, rizi¢ni ¢imbenici

SAZETAK. U devetgodi$njem vremenskom razdoblju od 01. 01. 1996. do 31. 12. 2004. godine analizirano je 45 564 Zivo-
rodene novorodencadi. Analiza je retrospektivna, bazirana na medicinskoj dokumentaciji Klinike za ginekologiju i
akuserstvo, Klinike za neurologiju i Klinike za rehabilitaciju i fizijatriju Univerzitetsko-klini¢kog centra Tuzla. Registri-
rano je 86 novorodencadi s paralizom pleksusa brahijalisa, incidencija je 1,89 na 1000 zivorodene novorodencadi. Anali-
zom maternalnih i neonatalnih faktora, te samog tijeka poroda utvrdeno je da su najveci rizi¢ni faktori za nastanak povre-
de pleksusa brahijalisa porodna tezina novorodenceta preko 4000 grama, skra¢eno drugo porodno doba (<15 minuta) te
radanje novorodenceta uz pomo¢ vakuum ekstraktora. Povreda pleksusa brahijalisa ¢e$ée nastaje kod novorodencadi
gojaznih majki, kod kojih je indeks tjelesne mase >29 kg/m?. Ni jedna rodilja nije imala suzenu zdjelicu. Nije nadena veca
ucestalost povrede pleksusa brahijalisa novorodencadi rodene vaginalno u odnosu na novorodenc¢ad rodenu carskim
rezom, a ¢e$c¢e nastaje povreda pleksusa brahijalisa kod novorodencadi rodene u stavu zatkom. U novorodencadi majki
starijih od 35 godina nadena je veéa ucestalost povreda brahijalnog pleksusa, a nije nadena statisti¢ki znacajna razlika
povreda pleksusa brahijalisa izmedu prvorotkinja i viSerotkinja. Najéesc¢a zdruzena povreda s paralizom pleksusa brahija-
lisa je fraktura klavikule koja je dijagnosticirana u 39 novorodencadi (45,2%). 42 novorodencadi (48,8%) imalo je Apgar
zbroj u 1. minuti <7, §to govori o intrapartalnoj patnji ploda i ukazuje na traumatsku prirodu ovih poroda. Prosje¢na
porodna tezina novorodencadi s povredom pleksusa brahijalisa je 3858+587,7 grama, $to za prosje¢nu gestacijsku dob od
38,8+1,8 nedjelja gestacije odgovara eutrofi¢énoj novorodenéadi. Povreda pleksusa brahijalisa nastaje podjednako &esto
kod muske i Zenske novorodencadi, a gotovo svi porodi (97,7%) su zapoceti spontano. Najvise novorodencadi je rodeno
nocu izmedu 2-3 sata i poslije podne izmedu 14—15 sati.

Introduction inerved by nerves whose roots are at cervical and tho-

racic segments of spinal column.! One of the earliest
Brachial plexus injuries are very common in the struc-  studies in this sphere is one made by Fieux in 1897. He

ture of neonatal morbidity. The injured muscles are made disection on dead newborns and he found that in
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shoulder dystocia 5™ and 6™ cervical roots were strecthed
like violin strains, and the other cervical roots were un-
affected (cit.?). The incidence of brachial plexus injuries
vary from 1 to 5 on 1000 deliveries and depends on level
of health care. In Sweden incidence of bracial plexus
palsy as a birth injuries is 1,3 on 1000 deliveries,’ in
England it is less than 1 on 1000 deliveries, and in devel-
oping countries it is 5 on 1000 deliveries.* The risk fac-
tors for brachial plexus injuries during delivery may be
divided in three categories: neonatal factors, maternal
factors or some other characteristics of second stage of
labor.?

The abnormal position of fetal arm (abduction and ex-
ternal rotation of shoulder when the arm remaining be-
hind the head) causes the streching roots of brachial
plexus and thus leads to injure nerve roots.%’ The other
mechanisms of brachial plexus injuries are traction of
head and neck of infants in vertex presentation of in-
fants, extreme traction of shoulder and hyperextension
of arms in breech presentation.®’ Recognized obstetric
risk factors for brachial plexus injury include shoulder
dystocia, fetal macrosomia and maternal diabetes mel-
litus. Other risk factors for brachial plexus palsy include
maternal obesity or excessive weight gain, midpelvic
operative delivery, prolonged second stage of labor, and
postdate gestation.'?

Recent reports have shown that some cases of bra-
chial plexus injury have an intrauterine origin. Several
lines of evidence support the concept that not all of these
nerve injuries are due to traction. Erb's and Klumpke's
palsies may occur in the absence of recognized risk fac-
tors, in the absence of shoulder dystocia, in posterior
arm of infant whose anterior shoulder was impacted be-
hind pubic symphysis, and in vertex-presenting fetuses
delivered by traumatic Caesarean section; there is no ap-
parent relationship to the type or number of maneuvers
used to disimpact the fetal shoulder, the association with
other peripheral nerve injuries and the electromyogra-
phic evidence of muscular denervation during the im-
mediate postpartum period.?

Material and methods

In retrospective study (datas from 01. 01. 1999. to 31.
12. 2004.) we analysed newborns with diagnosis of
brachial plexus palsy.

We used data from protocols, histories of disease and
newborns cards from Clinic for Gynecology and Obstet-
rics, and also datas from protocols of Clinic for Neurol-
ogy and Clinic for Physical Medicine and Rehabilitation,
University Clinical Center Tuzla, from 01. 01. 1996.-31.
12. 2004. There was a small group of newborns who had
brachial plexus palsy diagnosed after leaving Clinic and
they were also included in our investigated group.

The diagnosis of all brachial plexus palsy was made
by neurological examination of newborn by pediatri-
cian, by physiatrist or neurologist. The bone fractures of
newborns were diagnosed by radiological exam.

The investigated group were of 86 newborns who had
diagnosis of brachial plexus palsy as a delivery injury.
We analysed maternal factors for brachial plexus palsy
of newborns using their histories of disease. The control
group was made of 39 primiparas and 47 multiparas, as
well as in investigated group. All patients in the control
group had vaginal delivery without brachial plexus palsy,
they were choosen by method of randomisation, out of
1000 patients. Duration of labor was calculated from the
moment of begining of the regular contractions till the
moment of delivery of newborn; the duration of the sec-
ond stage of labor was calculated from the moment of
total dilatation of the cervix till the moment of delivery
of the newborn. Prolonged labor was considered to be a
labor with duration of 18 hours and more in primiparas
or 12 hours and more in multiparas.

Labor with normal duration was considered to be in
primiparas with duration of 2 to 18 hours, and in mul-
tiparas 2 to 12 hours. Precipitous labor was the one
which lasts less than 2 hours in primiparas and mul-
tiparas.

Incidence of brachial plexus palsy of newborns is a
number of new cases of brachial plexus palsy on 1000
newborns during one year period. We used y? test,
Fischer exact test and Student t test.

Results
Epidemiological characteristics

From 01. 01. 1996. to 31. 12. 2004. there were 45 564
deliveries in the Clinic for Gynecology and Obstetrics in
Tuzla. In that period is a permanent decreasing number
of deliveries from 6946 in 1996 to 4144 in 2004. The
number of brachial plexus palsy in newborns was 86.
The incidence of brachial plexus palsy for a nine years
period is 1.89 on 1000 newborns (Table 1.).

Maternal factors

Mother's age as a risk factor for brachial plexus palsy
is shown on the table 2. None of 86 mothers from inves-
tigated group was younger than 18, 15 mothers (17,4%)
were older than 35; 82.5% (71) of newborns with bra-

Table 1. The incidence of brachial plexus palsy among newborns in Tuzla
Tablica 1. Ugestalost paralize pleksus brahijalisa u Tuzli

Year Newborns The incidence %o
Godina Novorodenc¢ad BPP Pojavnost %o
1996 6946 18 2,59
1997 5711 12 2,1

1998 5499 14 2,55
1999 5028 7 1,39
2000 4767 6 1,26
2001 4513 6 1,33
2002 4565 7 1,53
2003 4391 9 2,05
2004 4144 7 1,44
Total — Ukupno 45564 86 1,89

BPP — Brachial plexus palsy — Paraliza pleksus brahijalisa
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Table 2. Maternal and neonatal characteristics
Tablica 2. Maternalna i novorodenacka obiljezja

Study group  Control group

Characteristic IstraZivana Kontrolna P value
Obiljezje skupina skupina  p yrijednost
(n=86) (n=86)
Maternal
Maternal age (years) 26.6+6.4 24.7+5.7 <0.05
Dob (godine)
Body mass index (kg/m?)  30.8+4.5 28.043.3 <0.05
Parity NS
primiparas 39 (45.3%) 39 (45.3%)
multiparas 47 (54.7%) 47 (54.7%)
Neonatal
Male gender 47 (54.7%) 48 (55.8%) NS
Female gender 39 (45.3%) 38 (44.2%) NS
Gestational age 38.8+1.8 38.7£1.8
at delivery (weeks)
1-minute Apgar score 6.6+2.5 8.8+0.7 <0.01
5-minute Apgar score 7.9£1.5 9.0+0.3 <0.05
Birth weight (g) 3858.1+587.7 3427.84335.7 NS
90 T
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70 M control group
60 7
& 50
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2 40
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<18 >18
Diametar conjugata externa (cm)

Figure 1. The coniugata externa — diameters
Slika 1. Dijametri konjugate eksterne

chial plexus palsy were newborns whose mothers were
from 18-35 years old. In the control group two patients
(2.33%) were younger than 18, 77 (89.5%) were 18 to
35 years, and 7 mothers (8.17%) were older than 35
years. However the statistically significant difference is
among mothers older than 35 years (p<0.05).

Out of total sum of mothers with brachial plexus palsy
58 (67.4%) had BMI >29 and 28 (32.6%) of mothers
BMI <29 (Table 2). Out of total sum of mothers in con-
trol group (without injury) 52 mothers (60.5%) had BMI
<29 and 34 (39.5%) 229 (p<0,01) (Table 2).

In investigated group there were 39 (45.3%) nuli-
parous and 47 (54.7%) multiparous women. We haven't
found statistically significant difference between con-
trol and investigated group.

All mothers in investigated group had conjugata ex-
terna diametar >18 cm. In the control group one mother
(1.2%) had diametar conjugata externa <18 cm (Figure 1).
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Figure 2. The impact of duration of labor on brachial plexus palsy of new-
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Slika 2. Trajanje poroda i paraliza pleksus brahijalisa
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Figure 3. The impact of duration of the second stage of labor on brachial
plexus palsy of newborns

Slika 3. Trajanje druge porodne dobi i paraliza pleksus brahijalisa

There is no significant difference between these two
groups.

Delivery factors

The analysis of duration of labor has shown that 77
(89.5%) labors were of normal duration, 6 labors were
precipitous, and 3 (3.5%) labors were prolonged. In the
control group 75 (87,2%) deliveries were labors with
normal duration, 10 labors (11.6%) were precipitous,
and only 1 (1.2%) prolonged (Figure 2.). We haven't
found statistically significant difference between inves-
tigated and control group (p=0.059).

Figure 3 presents the duration of second stage of labor
among mothers in investigated and control group. In in-
vestigated group we have found 51 (59.3%) mothers
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Figure 4. The mode of ending of the delivery
Slika 4. Nacin dovrsenja poroda

with precipitous second stage of labor, 31 (36%) moth-
ers with normal duration, and 4 of them (4.7%) with
prolonged second stage of labor. In control group 60
(69.8%) mothers had normal duration of second stage of
labor, 23 (26.7%) had precipitous and 3 (3.5%) had pro-
longed second stage of delivery. These differences are
statistically significant (p<0.01).

Out of 86 newborns with brachial plexus palsy, 85
(98.8%) were delivered vaginally and one (1.2%) was
delivered by Caesarean section. In control group all
newborns were delivered vaginally (Figure 4).

Out of total number of 86 cases the 12 deliveries were
accomplished by an application of vacuum extractor.
Out of seven labors with breach delivery, six of them
(7%) were delivered by Bracht, and just one (1.2%) by
Veit-Smellie maneuver. Episiotomy was made in 41
(47.7%) women. Forty five (52%) labors did not have
any delivery intervention. In control group we had just
one newborn (1.2%) that was delivered by vacuum ex-
tractor, 3 labors (3.5%) were delivered by Bracht me-
thod. Fifty labors (58.1%) had episiotomy, while 33 la-
bors (38.4%) did not have any delivery interventions.
However, we found statistically significant incidence of

Table 3. The impact of obstetric maneuvers on brachial plexus injuries
Tablica 3. Porodnicarski manevri i paraliza pleksus brahijalisa

Study group Control group
Istrazivana skupina Kontrolna skupina
(n=86) (n=86)
n % n %
Vaccum extraction*® 12 14,0 1 1,2
Bracht 6 7,0 3 3,5
Veit-Smellie 1 1,2 / /
Episiotomy 41 47,7 50 58,1
Without maneuvers 45 52,0 33 38,4

x*—125.62; p<0.01
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Figure 5. The mode of starting of the labour among newborns with
brachial plexus palsy
Slika 5. Nacin pocetka poroda novorodencadi s paralizom pleksus brahi-
Jalisa

brachial plexus injuries during surgically vaginal deliv-
ery (Table 3).

In investigated group 97.7% of labors started sponta-
neously and 2 of them (2.3%) were induced. In control
group 83 (96.5%) of labors started spontaneously and
3.5 % were induced (Figure 5).

Neonatal factors

In injured group were 47 (54.7%) male and 39 (45.3%)
female newborns. In control group the 48 (55.8%) were
male and 38 (44.2%) female newborns (Table 2). The
difference is not statistically significant.

The birth weight of newborns with brachial plexus
palsy varied from 2200-5550 grams, the mean value
was 3858.1+587.7. In control group the birth weight
was between 2500 to 4150 grams, the mean value was
3427.84+335.7. In study group 50 newborn (58.1%) have
had birth weight less than 3999 grams, 27 (31.4%) birth
weight 4000—4499 and 9 newborns (10.5%) have had
birth weight more than 5000 grams. In control group 81
newborns (94.2%) have birth weight less than 3999
grams, 5 (3.8%) between 4000—4499 and there was none
over 4499 grams (Table 2). The statistically significant
higher frequency of injuries in children heavier than
4000 grams is established (p<0.01).

In the study group 79 (91.9%) newborns were deliv-
ered in cephalic presentation. Seven (8.1%) were breech
deliveries. In the control group 83 (96.3%) were deliv-
ered in cephalic position, and 3 (3.5%) were breech de-
liveries (Table 4). The difference is statistically signifi-
cant (p<0.01).

In the 1% minute after birth 42 (48.8%) newborns with
brachial plexus palsy had Apgar score <7, and 44 (51.2%)
had Apgar score >7. In the control group 5 (5.8%) new-
borns had Apgar score <7 and 81 (94.2%) >7 (p<0.01)
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Table 4. The impact of the pose of fetus on brachial plexus palsy
Tablica 4. Utjecaj stava djeteta na paralizu pleksus brahijalisa

- Study group Control group
Position Istrazivana Kontrolna All
of infants skupina skupina
Stav djeteta n o, n o, n o,
Head — Glava 79 91,9 83 96,5 162 94,2
Breech — Zadak 7 8,1 3 3,5 10 5,8
All - Svi 86 100,0 86 100,0 172 100,0

x*—5.53; p<0.01

Table 5. Accompanying injuries
Tablica 5. Popratne povrede

Newborns with BPP
Dignosis o %
Clavicular fracture 39 452
Humerus fracture 1 1,2
Rib fracture 1 1,2
HIE 4 4,7
HIC 9 10,5
SAH 1 1,2
Brain oedema 1 1,2
No other injuries 30 34,8
All 86 100,0

BPP-brachial plexus palsy ; HIE — hypoxic-ischemic encephalopathy;
HIC — intracranial hemorrhage; SAH — hemorrhage subarachnoid

Table 6. The time of the newborns birth
Tablica 6. Vrijeme rodenja djeteta

The time Study group Control group
Vrijeme Istrazivana skupina Kontrolna skupina
n % n %

00h-01h 5 5,7 4 4,6
02h—-03h 17 19,8 11 12,9
04h—05h 8 9,2 4 4,6
06h—-07h 7 8,0 4 4,6
08h—09h 7 8,0 9 10,6
10h—11h 3 3.4 8 9,2
12h—13h 4 4,6 3 3,4
14h-15h 12 14,0 13 15,3
16h—17h 7 8,1 7 8,1
18h—19h 7 8,1 6 6,7
20h-21h 3 34 8 9,2
22h-23h 6 6,7 9 10,6
Total — Ukupno 86 100,0 86 100,0

x*—5.28: p>0.05

(Table 2). In the 5" minute after birth 25 (29.1%) new-
borns had Apgar score <7 and 61 (70.9%) Apgar score
>7. Apgar score in all newborns in the 5" minute in the
control group was >7 (p<0.05) (Table 2).

Clavicular fracture was associated with brachial ple-
xus palsy in 39 (45.2%) newborns, 9 (10.5%) had intra-
cranial haemorrhage, 4 (4.7%) newborns had hypoxic-
ischemic encephalopathy and 30 (34.8%) newborns were
without injuries (Table 5).
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In the investigated group there were 96.5% of term
deliveries, one (1.2%) infant was delivered in 28" gesta-
tional week, 2 (2.3%) infants between 33-36 gestational
weeks. There were no post-term deliveries. The mean
gestational age of infants with brachial plexus palsy was
38+1.8 gw. In the control group there were 82 (95.3%)
term deliveries, 1 (1.2%) infant was delivered in 28"
gestational week and 3 (3.5%) between 33-36 gesta-
tional weeks. There were no post term deliveries. The
mean gestational age of deliveries in control group was
38.7+1.79 (Table 2).

Out of all infants with brachial plexus injury 60 (69.8%)
were delivered between 16—08 hours, 17 (19.8%) be-
tween 02—03 hours. In normal working time (between
08—16 hours) there were delivered 26 (30.2%) infants
with brachial plexus palsy. In the control group there
were 33 deliveries in normal working time (between 08
and 16 hours) and out of their number 13 (15.3%) were
delivered between 14 and 15 hours and 53 (61.6%) be-
tween 16 and 08 hours (7able 6). The difference be-
tween investigated and control group is not statistically
significant (p>0.05).

Discussion

Brachial plexus injuries play an important role in nu-
merous studies in various medical branches. This is an
object of interest for neurologists, neurosurgeons, pedi-
atricians and physiatrists. In the period from 01. O1.
1996. — 31. 12. 2004. 86 infants with brachial plexus
palsy were registered in Clinic for Gynecology and Ob-
stetrics in Tuzla. The mean incidence of brachial plexus
palsy is 1.89 per 1000 deliveries. In Sweden the inci-
dence of brachial plexus palsy as a birth injury is 1.3 per
1000 deliveries.* In England this incidence is even lower
and it is less than 1 per 1000 deliveries. In the develop-
ing countries this incidence is 5 per 1000 deliveries.

By analysing the total duration of labor we haven't
found more precipitous or prolonged labors in investi-
gated group infants with brachial plexus injuries. Re-
sults of this study show statistically significant differ-
ence in duration of second stage of labor in the study
group. This can be confirmed by researches of other au-
thors. There are also authors who haven't found signifi-
cant difference in duration of second stage of labor be-
tween the investigated and control group. The most
common mechanism of brachial plexus injury is unfin-
ished rotation of shoulder,'' but according to other au-
thors prolonged second stage of labor causes brachial
plexus injury as well.!*!2

Out of 86 newborns with brachial plexus palsy, 98.8%
were delivered by vaginal delivery and one newborn by
Caesarean section. In the control group all infants were
delivered vaginally. There are authors, in different stud-
ies, who have found injuries of brachial plexus in infants
delivered by Caesarean section, especially if they are
heavier than 4500 g."* Instrumental vaginal delivery is a
great risk for intrapartal injuries, especially for brachial
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plexus palsy. Injuries of brachial plexus are usually
caused by strecthing of cervical nerve roots during vacum
extraction or by direct compression of fetal neck during
delivery by forceps.'* Almost all authors in their studies
confirm that obstetrical maneuvres increase risk for bra-
chial plexus injuries with infants. 5121415

Swedish authors investigated the influence of induc-
tion of the labor on brachial plexus palsy of newborns
during 7 years period (100 000 labors were studied). Ac-
cording to them, induction of labor is not the risk factor
for brachial plexus palsy, that is similar to our results.'®
Some other authors have found significantly higher inci-
dence of brachial plexus palsy in induced labors in rela-
tion to spontaneous vaginal delivery.!”!

In literature!®! there is a higher number of labors with
brachial palsy that belong to women older than 35 years.
In our material the mothers of infants with brachial plexus
palsy had the mean age 26.6+6.14 years, statistically sig-
nificantly more then the mothers in control group who
had 24.6+5.7 years. There is a statistically significant
higher incidence of brachial plexus injuries of newborns
whose mothers were more than 35 years old as well.

The mean BMI value of mothers of newborns with
brachial plexus palsy was 30.8+4.5 and in the control
group 28+3.3. The difference is statistically significant.
According to some authors obesity is not risk factor for
brachial plexus injuries during delivery,*?! but accord-
ing to other authors BMI is significantly higher in moth-
ers of newborns with brachial plexus palsy.!**

Statistically significant difference between primipa-
ras and multiparas has not been found, that is similar to
other author's results.”? However, the results of numer-
ous researches are different. According to some re-
searches primiparas have higher incidence of brachial
plexus palsy,'® but this has not been found in this re-
search.

All mother's in the study group of infants with bra-
chial plexus injuries had pelvic diametar externa >18
cm. This phenomenon could be explained by the fact
that all mothers with narrow pelvis or with doubt of dis-
proportion were delivered by Caesarean section.* Sex
ratio in injured group was 1,21:1 for male infants, which
is not statistically significant difference in comparison
to the control group where sex ratio was 1,26:1. These
results are similar to results of other authors who haven’t
found significant difference regarding the gender distri-
bution,’ but there are also a few authors who found that
incidence of brachial plexus injuries is higher among fe-
male infants.”

Birth weight in an injured group varied from 2200 to
5500 grams, the mean value was 3858.1+587.7 grams.
Birth weight in the control group varied from 2500 to
4150, the mean value was 3427.8+335.7 grams. Out of
86 infants with brachial plexus palsy, 36 had birth weight
higher than 4000 grams. The most of authors found that
birth weight higher than 4000 grams is one of the most

important risk factors for brachial plexus injuries that is
by our research confirmed.'>** Analyzing the impact of
fetal position on the injury of brachial plexus, this study
confirmed statistically significant frequency of the men-
tioned injury with the breech delivery newborns, which
agrees with the results of many authors. They agree that
newborns who are breech delivered belong to the risk
group and there is a high probability for injury of bra-
chial plexus.®

In this study statistically significant lower Apgar score
was found in infants with brachial plexus injuries, mean
value in the 1* minute was 6.6£2.5 versus 8.7+0.6 in
control group. Other authors have also found lower val-
ues of Apgar score in injured group of infants.>?! Frac-
ture of clavicle is the most frequent associated injury in
brachial plexus palsy. A great number of studies con-
firm these results.>**” One newborn had fracture of hu-
merus. Out of 15 infants with brain injuries, 9 infants
had intracranial bleeding, one subarachnoidal bleeding,
and one had brain oedema. In injured group of infants an
average gestational age was 38.8+1.8, and in uninjured
group 38.7+£1.79 weeks gestation. According to intra-
uterine growth standards all newborns in both groups
were on-term newborns and statistically significant dif-
ference between these groups has not been found. These
results are confirmed by other authors.?**! A large num-
ber of infants (17-19.7%) with brachial plexus injuries
were delivered between 2 and 3 hours a.m., but signifi-
cant difference in relation to the control group is not
found, probably because of small number of our sample.
Some authors have found that lack of experience of
medical staff,?® as well as their small number, have sig-
nificant influence on incidence of birth injuries. Some
authors haven't found any correlation between level of
obstetrical experience and incidence of brachial plexus
injuries.?

Conclusion

The prevalence of brachial plexus palsy of the new-
borns delivered in Tuzla University Hospital is 1.86 per
1000 live-born children, the 86 cases among 45 544
live-born newborns were registered, in 82 of them (95.3%)
during a stay in the hospital.

The highest risk factor for brachial plexus injury is the
birth weight over 4000 grams, precipitous second stage
of labor (<15 minutes) and vacuum extractor assisted
delivery. Brachial plexus palsy was more frequent in
newborns of obese mothers with body mass index >29,
of older mothers (>35 years) and in newborns with
breech presentation delivered vaginally. The 45.2% of
newborns had a concomitant clavicle fracture.

The 42 newborns (48.8%) had an Apgar score in the first
minute <7 which indicates the intrapartal distress of the fe-
tus and points to traumatic nature of these deliveries.

The highest rate of brachial plexus injuries happened
between 02—03 hours (19.8%) and 14—15 hours (14.0%)
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at a time of lower obstetrician’s vigilance and at the end
of working time.

References

1. Donnelly A, Ghezzi F, Di Naro F, Bruhwiler H. Peri-
natal outcome of fetuses with a birth weight greater than 4500 g:
an analysis of 3356 cases. Eur J Obstet Gynecol Reprod Biol
2003;15:160-5.

2. Gherman R, Ouzounian J, Goodwin M. Brachial plexus
palsy: An in utero injury? Am J Obstet Gynecol 1999;180:
1303-7.

3. Christoffersson M, Rydhstroem H. Shoulder dystocia and
brachial plexus injury. A population-based study. Acta Obstet
Gynecol Scand 2002;53:42-7.

4. Tricia G: Traumatic delivery. In: Tricia G (ed.): Neona-
tology. Stanford Connecticut: Appleton and Lange, 1999.

5. Poggi SH, Stallings SP, Ghidini A et al. Intrapartum risk
factors for permanent brachial plexus injury. Am J Obstet Gy-
necol 2003;189:725-9.

6. Koenigsberger S. Brachial plexus palsy. Intrauterine or due
to delivery trauma? Ann Neural 1980;8:228.

7. Dunn DW, Engle WY. Brachial plexus palsy: intrauteri-
ne onset. Pediatr Neurol 1995;1:367-9.

8. Behrman R. Birth injury. In: Behrman R (ed.): Textbook
of Pediatrics, Fourteenth edition, Philadelphia: WB Saunders
1992.

9. Habek D. Shoulder dystocia: assisted delivery. Gynae-
col Perinatol 2005; 14(4):166-70.

10. Shoba M, Emmanuel B, Sean B et al. Is abnormal labor
associated with shoulder dystocia in nulliparous women? Am J
Obstet Gynecol 2004;190:911-21.

11. Gonen R, Bader D, Ajami M. Effects of policy of elec-
tive cesarean delivery in cases of suspected fetal macrosomia on
the incidence of brachial plexus injury and the rate of cesarean
delivery. Am J Obstet Gynecol 2000;183:1296-300.

12. Peleg D, Hasnin J, Shalev E. Fractured clavicle and Erb's
palsy unrelated to birth trauma. Am J Obstet Gynecol 1997;177:
1245-60.

13. Lennan M. Even cesarean babies at risk of brachial ple-
xus injury. Gynecol Obstet Invest 2002;53:42—7.

14. Gei AF, Smith RA, Hankins GD. Brachial plexus pare-

sis associated with fetal neck compression from forceps. Am J
Perinatol 2003;20:289-91.

Paper received: 8. 03. 2006.; accepted: 3. 05. 2006.

70

15. McFarland LV, Raskin M, Daling JR, Benedetti T. Erb
Duchenne’s palsy: a consequence of fetal macrosomia and me-
thod of delivery. Obstet Gynecol 1986;68:784—8.

16. Christoffersson M, Kannisto P, Rydhstroem H et al. Shoul-
der dystocia and brachial plexus injury: a case-control study. Acta
Obstet Gynecol Scand 2003;82:147-51.

17. Chauhan S, Rose C, Gherman R et al. Brachial plexus
injury: A 23-year experience from tertiary center. Am J Obstet
Gynecol 2005;192:1795-802.

18. Ouzounian J, Gherman R. Shoulder dystocia: Are his-
toric risk factors reliable predictors? Am J Obstet Gynecol 2005;
192:1933-8.

19. Stoll C, Rosano A, Botto L et al. On the symmetry of
limb deficiences among children with multiple congenital anom-
alies. Ann Genet 2001;44:19-24.

20. Robinson H, Tkatch S, Damon M et al. Is maternal obe-
sity a predictor of shoulder dystocia? Am J Obstet Gynecol
2003;101:24-7.

21. Sarah P, Stallings S, Ghidini A et al. Intrapartum risk
factors for permanent brachial plexus injury. Am J Obstet Gy-
necol 2003;189:353-65.

22. Gurewitsch E, Stallings S, Hamzehzadeh S et al. Is there
a difference between shoulder dystocia and non shoulder dystocia
associated brachial plexus palsy? Am J Obstet Gynecol 2004;191:
658-80.

23. Gherman R, Ouzounian J, Miller D et al. Spontaneous
vaginal delivery: A risk factor for Erb's palsy? Am J Obstet
Gynecol 1998;178:423-7.

24. Ferguson J, Newberry Y, DeAngelis G et al. The fetal-
pelvic index has minimal utility in predicting fetal—pelvic dispro-
portion. Am J Obstet Gynecol 1998;179:1186-92.

25. Wood C, Hounslow D. Time, an important variable in

normal delivery. J Obstet Gynaecol Br Commonwth 1973;80:
295-300.

26. Berle P, Misselwitz B, Scharlau J. Maternal risks for
newborn macrosomia, incidence of shoulder dystocia and dam-
ages of the plexus brachialis. Z Geburtshilfe Neonatol 2003;
207:148-52.

27. Goodwin TM, Banks E, Millar LK, Phelan JP. Cata-
strophic shoulder dystocia and emergency symphysiotomy. Am
J Obstet Gynecol 1997;177:463—-4.

28. Brown BL, Lapinsk R, Berkowitz GS, Holzman I. Frac-
tured clavicle in the neonate: a retrospective three—year review.
Am ] Perinatol 1994;11:331-3.

Address for correspondence: Igor Hudi¢, MD, PhD, Univer-
sity Clinical Center Tuzla, Clinic for Gynecology and Obstetrics,
Trnovac bb, 75 000 Tuzla, Bosna i Herzegovina



