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Case Report

Neonatal Compartment Syndrome Secondary to a Failed Peripheral
Inserted Central Catheter Insertion: A Case Report

Nathan Cai', David S. Constantinescu’, Justin Trapana’, Brian Black’

Learning Point of the Article:
Neonatal compartment syndrome is a rare phenomenon that has a unique presentation but with etiologies that have not been fully
discerned; thus, clinicians should maintain high clinical suspicions even without a clear etiology

Introduction: Neonatal compartment syndrome is a rare phenomenon with a limited number of cases reported in the literature with varying
etiologies. Current literature categorizes etiologies as either intrinsic or extrinsic. To the best of our knowledge, difficult delivery and delivery
through vacuum are the only two iatrogenic etiologies that have been reported in the literature. Thus, this may be the first reported case of
neonatal compartment syndrome secondary to a failed peripherallyinserted central catheter (PICC) insertion.

Case Report: We present a case of a pre-mature neonate with diffuse discoloration, paralysis, and loss of palpable pulses of the right upper
extremity aftera failed PICC insertion. The clinical featuresled to a diagnosis of compartment syndrome. Interventions were not carried out due
to the pre-maturity and instability of the patient. The patient passed away at 38 days of age due to refractory hypotension and patent ductus
arteriosus.

Conclusion: We present a case of neonatal compartment syndrome caused by a previously unreported etiology, highlighting the current dearth
of knowledge. Clinicians should be aware of the unique clinical presentation of neonatal compartment syndrome and maintain high suspicion
even withoutan obvious etiology.
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Introduction

Compartment syndrome is defined as a condition in which there
is increased pressure within a closed, osseofacial compartment,
causing a decrease in perfusion and possible muscle and
neurovascular damage. It is often a complication of fractures,
crush injuries, extended application of tight dressings,
extravasation of IV fluids, and burns. These injuries canlead to an
increase in interstitial pressure through bleeding and edema. The
elevated pressure causes vascular occlusion in the form of
decreased venous outflow relative to arterial inflow.

Neonatal compartment syndrome presents differently than adult

compartment syndrome. Adult compartment syndrome in the
extremities typically presents as swelling, pain on passive stretch,
paresthesias, paralysis, and absent peripheral pulses. On the
other hand, neonatal compartment syndrome is often diagnosed
by swelling, discoloration of alimb, and sentinel skin lesions such
as bullae, eschars, and ulcers [1, 2]. The size of the lesions is
usually directly correlated with the severity of the ischemia [1].
The differential diagnosis for neonatal compartment syndrome
includes necrotizing fasciitis, aplasia cutis, neonatal gangrene,
congenital varicella, and amniotic band syndrome [3].

Neonatal compartment syndrome is a rare phenomenon with a
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Figure 1: (a) Image of the volaraspect of the right hand on initial presentation.

(b) Image of the volaraspect of the right hand on initial presentation.

limited number of cases reported [4]. Literature divides the
etiologies of this syndrome between extrinsic and intrinsic
causes. Extrinsic causes include difficult delivery, amniotic
band constriction, and oligohydramnios [ 1, S]. Intrinsic causes
include hypercoagulable states leading to arterial or venous
thromboses [1, 5]. To our knowledge, difficult delivery and
delivery through vacuum are the only two jatrogenic etiologies
of neonatal compartment syndrome, and there have been no
reported cases of peripherally inserted central catheter (PICC)
insertionasapotential etiology [4, 6].

Case Report

A male baby was born at 24.3 weeks through spontaneous
vaginal delivery after a pre-term pre-mature rupture of the
membranes with post-delivery acute respiratory failure
requiring intubation. The patient suffered from a bilateral grade
IV germinal matrix intraventricular hemorrhage without
hydrocephalus and a hemodynamically significant patent
ductus arteriosus. The pregnancy was complicated by
chorioamnionitis. The mother was obese but had no other past
medical history.

Twelve days after birth, physicians in the neonatal intensive care
unit attempted to place a PICC line in the right upper extremity.
The procedure failed, and the right upper extremity
immediately became pale. Ultrasound after the procedure
demonstrated loss of flow in the brachial, radial, and ulna
arteries. In the following days, three more attempts at placing a
PICC line in the right upper extremity did not succeed. After
the third attempt, pediatric surgery successfully placed a broviac
central venous catheter in the right internal jugular vein. Serial
ultrasounds demonstrated improved flow through the brachial
artery but no appreciable reconstitution of blood flow through
the radial and ulnar arteries. On examination, there was

Figure 2: (a) Image of the dorsal aspect of the right upper extremity on
initial presentation. (b) Image of the dorsal aspect of the right upper
extremity oninitial presentation.

duskiness of the index finger along with diffuse molding of the

arm and forearm. There was sloughing of the skin on the palm
and fingertips, with gangrene at the index fingertip. In addition,
there was diffuse erythema and swelling of the entire extremity,
with dispersed areas of ecchymosis up the hand, forearm, and
arm (Fig. 1 and 2). There were no palpable ulnar or radial pulses
with a poor waveform from the wrist pulse ox, showing 65%
saturation. The patient did not spontaneously move the right
upper extremity during the examination. The compartments
were soft and compressible throughout the upper extremity.
The infectious workup of the patient showed a white blood cell
count and erythrocyte sedimentation rate that were within the
normal reference range for a pre-mature neonate. Standard
radiographs of the upper right extremity showed soft-tissue
swelling of the medial arm (Fig. 3). Given the examination and
objective findings, a clinical diagnosis of compartment
syndrome was made.

Vascular surgery was consulted, and they could not recommend
anticoagulation due to the patient’s grade IV intraventricular
hemorrhage. In addition, they did not recommend
revascularization because of the age and instability of the
patient. On reevaluation 6 days later, the forearm remained
discolored with stable necrotic tissue on the distal index finger.
The patient was able to fire the biceps and triceps
spontaneously. The patient was unable to fire wrist or hand
muscle groups, with all digits resting in a claw position. Serial
ultrasound showed minimal interval reconstitution of the
axillary, ulnar, and radial arteries. Per protocol, physical therapy
would have been consulted for weight-bearing
recommendations, but given the pre-maturity and clinical
status of the patient, it was deferred.

Over the next 2 weeks, the patient continued to suffer from
intractable seizures, anuric renal failure, and worsening
respiratory failure despite medical management. The patient
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Figure 3: (a) Radiograph of the right upper extremity on initial presentation. (b) Radiograph of the right upper extremity on initial presentation.

passed away at 38 days of age due to refractory hypotension and
patent ductus arteriosus.

Discussion

Neonatal compartment syndrome is a recognized neonatal
emergency, although it is poorly understood. Treatment of
neonatal compartment syndrome is typically decompressive
fasciotomy to prevent further loss of tissue and functionality
[1]. Expertadvice from pediatric plastic/orthopedic surgery, in
conjunction with neonatal/pediatric intensivists, should be
promptly obtained for appropriate management.

To the best of our knowledge, this is the first reported case of
neonatal compartment syndrome in the upper extremity
secondary to failed PICC line attempts. Thrombosis is an
uncommon but documented complication of PICC line
insertions in neonates, with anincidence 0f0.26-0.80% [ 7]. We
hypothesize that the etiology of this case is due to a loss of
outflow caused by thrombosis from PICC line insertion,
leading to increased compartment pressures.

This case introduces a new extrinsic cause of neonatal
compartment syndrome, highlighting the current dearth of
knowledge. Neonatal compartment syndrome is a rare
condition, with 26 studies reporting 60 cases [4]. In an
evaluation of 50 cases, Agrawal et al. found that 18% of the
neonates involved were pre-mature [S]. In addition, a majority
of cases reported involved the upper extremity [4]. Diagnosis is
typically based on the clinical findings as there are no standard
pressure gradients available for neonates [1]. Because the
average diastolic pressure in a term neonate is below 40 mmHg,
a small increase in compartment pressure will rapidly impair

muscle perfusion [8]. Clinical features that are suggestive of this

diagnosis include skin discoloration, restricted movement,
diminished perfusion, and a sentinel skin lesion, all of which
were seen in this case except for a sentinel skin lesion [1, 9].
Classic symptoms in adults, such as paresthesia and pain on
passive movement, are not useful in diagnosing compartment
syndrome in aneonate.

Early diagnosis and treatment of neonatal compartment
syndrome are critical. Treatment is typically a decompressive
fasciotomy to prevent further loss of tissue and functionality
[1]. In this case, however, surgical intervention was not carried
out due to the pre-maturity of the patient and the critical
condition of the patient. Post-anesthetic mortality in children
younger than 30 days is significantly higher than that of older
children [10]. Patients who are treated experience an average of
1.65 negative outcomes per patient [4]. Long-term negative
outcomes include Volkmann contractures, bone growth
abnormalities, nerve palsies, scar contractures, and amputation

[4,5].

Conclusion

The rarity of neonatal compartment syndrome continues to
shroud the extent of its etiologies and associated factors. We
present a case of neonatal compartment syndrome with an
iatrogenic etiology that has yet to be reported in the literature to
our knowledge. Operative intervention was not performed due
to the clinical status of the patient, but it may be considered in
others.
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Clinical Message

Neonatal compartment syndrome is a rare phenomenon with etiologies that have yet to be reported in the literature. This case adds to the
previously unreported iatrogenic etiology of neonatal compartment syndrome and further documents its unique clinical presentation.
Surgeons and clinicians should be aware of the unique clinical presentation of neonatal compartment syndrome and maintain high suspicion
even withoutan obvious etiology. Operative treatment of compartment syndrome may be successful, butit should be considered with respect
toapatient’s entire clinical picture and is not without complications, especially in pre-mature patients.
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