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Summary. Background and aim: Neonatal forearm compartment syndrome, also known as neonatal Volk-
mann’s syndrome, is an uncommon condition for which the pathognomonic finding is the presence of a 
forearm skin lesion. Stroke in newborns occurs in about 1/1600-5000 births. Aim of the present review is to 
highlight the possible association of these two conditions. Methods: We performed a review concerning the 
association of both these conditions. Results: We found only few reports on the association of an ischemic 
limb injury and a perinatal stroke combined in the same newborn. Conclusions: In light of the high percentage 
of delayed diagnosis of perinatal stroke, we recommend to perform an accurate neurological evaluation and 
eventual neuroimaging studies in order to investigate for a cerebral vascular damage and, furthermore, to rule 
out thrombophilic conditions in infants with signs of a neonatal ischemic limb and/or Volkmann’s syndrome. 
(www.actabiomedica.it)
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Introduction

Neonatal Volkmann’s syndrome is an uncommon 
condition due to an acute compartment syndrome lead-
ing to a prolonged ischemia, and for which the pathog-
nomonic finding is the presence of a forearm skin lesion 
(1). Stroke in the perinatal period occurs in 1/1600-
5000 births and in about 1/4000 full-term neonates 
(2,3), however the incidence is probably underestimated 
due to the high percentage of delayed diagnosis. Here 
we have searched the case reports which have presented 
the association of these two conditions, highlighting the 
potential role of a peripheral/cutaneous lesion as an in-
dicator of central nervous system damage.

Methods 

Literature searches were performed in Pubmed, 
using the following search terms: (neonatal Volk-

mann’s syndrome OR neonatal forearm compartment 
syndrome) AND (perinatal stroke OR cerebral stroke 
OR cerebral infarction OR neonatal stroke OR cer-
ebral stroke). We also reviewed all the cases of neona-
tal Volkmann’s syndrome in the literature and included 
secondary sources of data, such as reference lists of ar-
ticles reviewed. 

Results 

In the literature there were only three reports 
about the association of neonatal Volkmann’s syn-
drome and ipsilateral cerebral stroke (4-6) and only 
few further reports about the association of an is-
chemic limb or extremity gangrene and cerebral stroke 
(7-13). The main characteristics of these reports are 
reported in Table 1. In most cases the upper limb was 
involved (10/12), with a slight right side predominance 
(6/12). As the perinatal stroke was mostly ipsilateral to 
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the limb lesion, this little sample of subjects presented, 
differently from the current knowledge on perinatal 
stroke (14), an unusual right prevalence of cerebral in-
farcts. Whereas some Authors argued that a right up-
per limb predominance of the ischemic lesion could be 
due to intrauterine fetus position (15), it was otherwise 
suggested that this side prevalence for both peripheral 
and cerebral ischemic lesions could be explained by an 
embolus migrating from the umbilical vein or placenta, 
via the foramen ovale, into the arterial circulation, to 
the right cerebral system and right ulnar artery via the 
brachicephalic artery (8,11). However, the minority of 
cases with left-sided lesions are possibly ascribable to 
similar pathogenic mechanisms as the ones involved in 
typical perinatal stroke. Abnormalities in coagulation 
profile were evident in 4/10 subjects in whom these 
laboratory analysis were performed. Thus, we suggest 
performing an accurate work up to rule out such con-
ditions, and to exclude the risk of thrombotic events 
recurrence. Doppler ultrasound scan abnormalities 
were found in 5 out of the 7 newborns in whom it was 
performed (71.4%). In some case reports with negative 
findings it is plausible to think that they could have 
already normalized at the time Doppler scan was done, 
because of the high plasma fibrinolytic activity in new-
borns, as previously suggested by other authors (7). 
Neonatal seizures are reported in only four subjects 
(33.3%), whereas two further neonates had apnoeic 
episodes. Thus, only half of the newborns showed sys-
temic or neurological signs/symptoms, leading to an 
early diagnosis of the associated stroke. In the large 
majority of neonatal Volkmann’s syndrome cases de-
scribed in the literature, neuroimaging studies are not 
reported in the diagnostic assessment (1,4,15-25).

Discussion 

Neonatal forearm compartment syndrome is best 
known by the name of its sequelae: Volkmann’s syn-
drome or Volkmann’s ischemic contracture. Recently 
Ragland et al. performed a review of the existing liter-
ature on this syndrome (1). The authors found 24 new-
borns with this syndrome. They were variously report-
ed, focusing on skin lesions -sometimes misdiagnosed 
with aplasia cutis congenita- or on nerve palsy. Other 

reports underlined the association of nerve palsy and 
subcutaneous fat necrosis (26-29). Although a precise 
estimation of incidence/prevalence of this condition is 
still not available, the increasing number of reported 
patients led the authors to conclude that this condition 
is not as rare as initially asserted. Recent data indicated 
an incidence of one in 4500 births per year for neo-
natal limb ischaemia (30). Volkmann’s syndrome was 
first described in 1881 as the association of an ischem-
ic muscle paralysis and contracture (31), due to an 
acute compartment syndrome leading to a prolonged 
ischemia. In adults and older children this condition 
is mostly caused by traumatism/fractures and external 
injury/compression (16), whereas in children displaced 
supracondylar fracture of the humerus with or without 
an associated displaced forearm fracture is frequent-
ly reported (32). Nevertheless, neonatal Volkmann’s 
syndrome is a peculiar condition, related to specific 
mechanisms of the pre- and peri-natal period (such 
as amniotic band syndrome, umbilical cordon entan-
glement, twin pregnancies, malposition of the upper 
limb, cephalopelvic disproportion, operative delivery, 
oligohydramnios) (17). Coagulation disorders are also 
reported (1). Fundamental pathogenic mechanisms 
can be essentially summarized in trauma, coagulation 
disorders, and infectious causes (15). Interestingly, the 
same pathogenetic mechanisms seem to be involved 
in other clinical conditions such as ischemic limbs 
and extremity gangrene (11), leading the author to 
speculate that we are facing a spectrum of conditions 
with different degrees of severity (from subcutaneous 
fat necrosis and nerve palsy to gangrene) rather than 
different clinical entities. To properly classify these 
conditions, some authors referred to skin lesion as a 
steady finding consistent with neonatal forearm com-
partment syndrome, being a larger lesion related to a 
greater injury and a more severe loss of function (1). 
Perinatal stroke incidence is about 1/1600-5000 births 
(3). The most affected areas are those vascularized by 
the middle cerebral artery, with a left hemisphere pre-
dominance (33). The main clinical presentation during 
neonatal period consists of clonic or tonic (mostly fo-
cal) and/or apnoeic seizures, possibly associated with 
other systemic neurological signs/symptoms (ipo-/a-
reactivity, lethargy, tone abnormalities) (14,34,35). 
However, about 40% of perinatal strokes are clinically 
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unrecognized in the neonatal period (35), because 
of scanty clinical signs/symptoms, inadequate early 
neuroimaging studies and precocious discharge from 
hospital (14,33). Both neonatal forearm compartment 
syndrome and perinatal stroke share a possible under-
lying risk factor in prothrombotic conditions. Risk fac-
tors for thrombophilia could be classified in maternal, 
prenatal, neonatal, and placental risk factors (for detail 
see (36)). Perinatal stroke can be an underestimated 
and harmful condition leading to long-term disabil-
ity. Delayed diagnosis is not uncommon and is often 
achieved retrospectively due to the stroke sequelae. 
Thus, every sign/symptom that could help to discover 
such an injury has to be considered. 

Conclusions

We suggest performing a detailed clinical neuro-
logical evaluation, cerebral ultrasound scans, and even-
tually cerebral magnetic resonance, in newborns with 
an ischemic limb or a neonatal forearm compartment 
syndrome, to bare a possibly associated perinatal stroke 
and to allow its prompt diagnosis.
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