
Fette, Pediat Therapeut 2012, 2:5
DOI: 10.4172/2161-0665.1000132

Volume 2 • Issue 5 • 1000132Pediat Therapeut
ISSN: 2161-0665 Pediatrics, an open access journal

Open AccessResearch Article

Birth and Neonatal Care Injuries: A Special Aspect of Newborn Surgery
Andreas Fette*
National Research Centre for Mother and Child Health, University of Astana, Kazakhstan 
University of Pecs, Medical School, Hungary 

Abstract
Nowadays birth (BI) and Neonatal Care (NCI) injuries have to be considered as a significant cause of neonatal 

morbidity and mortality. Since they are always delicate to manage after disclosure, they are usually less often reported. 
Thus, selections of extraordinary cases are presented most considerately. 

The institutional files of 18 neonates have been selected. In the BI-group 2 complex injuries happened during 
Caesareans, 5 during vaginal deliveries, while in the NCI-group 8 happened during NICU and 3 during home care. 
Median time of presentation has been the 2nd (Range 1-3) day, respectively the 1st (Range 1-3) week of life. Six 
neonates underwent surgery, 4 closed bone reduction, the remaining 8 could be treated non-surgical. Even lethal 
outcomes have to be considered. 

BI- injuries and NCI-injuries present as a special aspect of newborn surgery. For their successful management 
great expertise and empathy is needed by every individual carer in charge.
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Introduction
Simple birth injuries, like clavicular fracture, cephal ohematoma 

or caput succedaneum, and neonatal care injuries, like bruises or 
malpuncture marks do happen in all day clinical practice, and for sure 
they will never be completely avoidable (Figure 1). However, our full 
attention to reduce them to an absolute minimum should nowadays be 
the golden standard.

But, will these tiny and most innocent babies not be at a constant 
risk to suffer an even more complex obstetrical (birth injury) or carer-
related trauma (neonatal care injury) during or shortly after birth, 
anyway? Especially, since neonatal care is always multidisciplinary 
with obstetricians, neonatologists, intensivists, paediatric surgeons and 
a variety of different nursing staff involved. Focusing in their activities 
exclusively on one tiny individuum, and since these traumata are rare, 
they are usually underreported in literature and textbooks as well. Thus, 
in order to avoid and prevent these complex birth- and neonatal care 
injuries, or even their simple counterparts, highest personal attention 
and alert should be put up by every neonatal carer in charge. 

Of course, such a topic in general and any disclosure will always 
are considered as very critical and unpleasant. Thus any report or 
discussion should never be understood in the sense of accusation, 
claim or harsh critique about any well-meant action undertaken by 
the individual neonatal carer in charge. Quite the contrary, any frank 
discussion and open disclosure might support and encourage us in re-
focusing and re-evaluating of actual and past treatment standards and 
might finally provide us with the highest possible quality improvement 
in neonatal care.

Patients and Method
Labour ward and NICU consultation records out of the last decade 

regarding extraordinary birth- and neonatal care injuries have been 
revisited retrospectively. Sampled in either Emerging, I° or III° World 
Country institutions worldwide, the authors have been affiliated with. 

The files of 18 neonates (11 term, 7 preterm, sex ratio = 1:1) 
have been selected for further evaluation and follow-up, before 
their presentation in this short communication in front of a focused 
literature review providing necessary background information.

According to the mode of incident and main diagnosis our sample 
has been divided into a birth- or neonatal care injury group. Before 
being further sub-classified into injuries, which have happened during 
Caesarean Section vs. vaginal delivery, respectively injuries that have 
happened in the neonatal intensive care unit vs. the neonatal home 
care setting. Gestational age and co-morbidities have been taken into 
consideration, too. Diagnoses comprised the skull, the skeleton, the 
integument and certain viscera, but not exclusively. In Table 1, more 
detailed information about the type and time of incident or injury, 
diagnoses and therapies are provided. 

Results
According to the individual diagnosis and main incident, out of the 

18 selected neonates, 7 have been classified into the birth and 11 into 
the neonatal care injury group, respectively.

In the birth injury group, 1 baby has been identified as preterm, the 
other 6 as term deliveries. The sex ratio has been 5 males to 2 females 

Figure 1: a) Humerus shaft fracture b) Slipped distal humerusepiphysiolysis c) 
Biparietal skull fracture, minor ICB, cephal hematoma d) Femur shaft fracture.
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in this particular group, and the Median time of presentation of 
incident has been reported to be the 2nd (Range 1-3) day of life. Within 
this group, 2 complex injuries happened during Caesarean section 
and 5 during vaginal deliveries. One neonate rushed into surgery, 3 
undergone closed bone reduction procedures and the remaining 3 were 
treated non-surgical.

In contrast, 6 babies in the neonatal care injury group have been 
identified as preterm while the remaining 5 have been identified as 
term babies. In this particular group the sex ratio has been stated as 4 
males to 7 females, and the Median time of presentation of incident has 
been reported to be the 1st (Range 1-3) week of life. 8 of the complex 
injuries happened in the neonatal intensive care unit and 3 in the 
neonatal home care setting. For their further treatment 5 neonates have 
to undergo emergency surgery, one closed bone reduction, while the 
remaining 5 could be treated non-surgical.

Follow-up comprised up to 2 years. Restitutio ad integrum has 
been reported in all cases with fractured limbs (3 in the birth, 1 in 
the neonatal care injury-group), the baby with the adrenal gland 
haemorrhage (birth injury-group) and the baby suffering an electrical 
current burn preoperatively (neonatal care injury-group) (Figure 2). 
Good outcomes (accepting slight scarring) could be obtained in the 4 
patients out of the neonatal care injury group suffering mainly injuries 
related to their integument (paravasate, irritation by caustic herbs, 
hair-thread-toe-tourniquet-syndrome and subtotal pulp amputation) 
(Figure 3). But not exclusively, since good outcomes could also been 

achieved in one of the head injury patients (birth injury group) as well 
as the patients with metabolic disturbance and stomach perforation out 
of the neonatal care injury group. One fair result has to be accepted 
finally in the second head injury patient (birth injury group). In each 
group the baby with gastroschisis and complicated haemorrhage has 
been bleeding to death, despite rushing them into emergency surgery 
(author’s remark: no Vit K substitution available at this time). Both 
babies out of the neonatal care injury group diagnosed with vascular 
catastrophe have undergone amputation surgery by other surgeons in 
due course and at different times. The baby with the hand amputation 
surgery survived after delayed and complicated secondary wound 
healing. The other baby unfortunately has had a lethal outcome, 
too (author`s remark: no adequate fibrinolytic or antithrombotic 
medication available at this time). 

Discussion
Injuries happening to a newborn baby during delivery and the 

entire birth process are usually classified under birth or perinatal 
trauma in medical literature [1-3]. In a report of the American Joint 
Commission on Accreditation of Healthcare Organizations the general 
importance of recognition of such birth trauma in clinical practice for 
all neonate and infant health care providers is clearly demonstrated. 
Especially according to the fact, that birth trauma occurs in 2 to 7 % of 
all deliveries, and that it is usually associated with an increase in both, 
mortality and morbidity [4].

A) Birth Injury Group  (n = 7)
Male term, hypertrophic, delayed vaginal delivery, 1st DOL Incident: manual extraction on his arm Diagnosis:right humerus shaft fracture (Fig 1 a)Therapy: reduction, 
splinting . 
Female term, shoulder presentation, 2nd DOL Incident: manual extraction on her arm Diagnosis: slipped left distal humerusepiphysiolysis, slight plexus palsy (Fig 1 b) 
Therapy: closed reduction, POP splinting, physiotherapy. 
Male term, C/S, 2nd DOL Incident:manual extraction/forceps Diagnosis:biparietal skull fracture, major ICB, (cephal hematoma)Therapy: neuro-monitoring 

Male term, delayed vaginal delivery, 1st DOL Incident:forceps extraction Diagnosis:biparietal skull fracture, minor ICB, severe fits, (cephalhematoma) (Fig 1 c) 
Therapy:neuromonitoring
Male preterm, delayed vaginal delivery, 3rd DOL Incident: forced manual extraction Diagnosis: left femur shaft fracture, (ARDS/lung immaturity) (Fig 1 d) Therapy: 
closed reduction, POP splinting
Female term, C/S, 3rd DOL Incident:forced manual extraction Diagnosis: left adrenal gland hemorrhage, (asphyxia) (Fig 2 a) Therapy: monitoring, conservative.
Male term, delayed vaginal delivery, 1st DOL Incident: small bowel surface tearing Diagnosis: mass haemorrhage, Vit K deficiency, (gastroschisis) (Fig 2 b)Therapy: 
emergency surgery 
B) NEONATAL CARE INJURY GROUP (n = 11)
Female term, NICU, 1st WOL Incident: nasal probe replacement Diagnosis:(artificial) gastric perforation, (nasal probe feeding) (Fig 2 c)Therapy: open surgical repair.
Male preterm, NICU, 1st WOL Incident: umbilical cord bleeding Diagnosis: perumbilical bleeding postoperative, Vit K deficiency, (gastroschisis) (Fig 2 d) Therapy: CPR, 
revision surgery.
Female term, NHC, 1st WOL Incident: traditional healer herbs Diagnosis: caustic soft tissue lesions both heels, (bilateral wounded heels) (Fig 3 a)Therapy: normal saline 
dressing 
Female term, NHC, 2nd WOL Incident: hormone-induced hair loss of the mother Diagnosis: hair-thread-toe-tourniquet-syndrome,(strangulated left little toe) (Fig  3 a 
(inlay))Therapy: surgical removal.
Female preterm, NICU, 3rd WOL Incident: tissueing sodium bicarbonate drip Diagnosis: paravasateleft ankle, (small bowel perforations revision surgery) (Fig 3 b)
Therapy: Low Level Laser treatment, alginate dressing.
Male preterm, NICU, 3rd WOL Incident: tight oxygen saturation monitor clip Diagnosis:pressure-induced subtotal pulp amputation left little finger, (prematurity) (Fig 3 c)
Therapy: removal of the clip, hydrocolloid (foil) dressing.
Male term, NHC, 3rd WOL Incident: (repetitive)blood gas and electrolytes disturbance, catabolismn Diagnosis: marasmus, cachexia, (pspseudohyper-aldosteronism),(st 
p surgery for pyloric atresia) Therapy: rebalance, to coddle up.
Male preterm, NICU, 1st WOL Incident: iv line attempt during NEC surgery Diagnosis: right distal radius fracture, (NEC, ARDS/lung immaturity) Therapy:closed reduction, 
POP splinting
Female preterm, NICU, 1st WOL Incident: iaacess attempt Diagnosis: vascular catastrophe right hand and elbow, (left tibia/ankle), (misdiagnosed phlegmone !), 
(asphyxia, post CPR) (Fig 3 d)Therapy: right hand amputation.
Female preterm, NICU, 1st WOL Incident: umbilical cord catheterization Diagnosis: vascular catastrophe right leg-arterial embolism-, (ARDS/lung immaturity, lobular 
emphysema) (Fig 3 e) Therapy: catheter removal, heparine, hemipelvectomy.
Female term, NICU, 3rd WOL Incident: wet cautery neutral electrode Diagnosis: electrical current burn anterior chest, coccygeal teratoma Therapy: sulfadiazine silver 
crème dressing.

Table 1: A) BIRTH- and B) NEONATAL CARE INJURIES at-a-glance (n = 18). ARDS = Acute Respiratory Distress Syndrome; CPR = Cardio-Pulmonary Resuscitation; 
C/S = Cesarian Section; DOL= Day Of Life; ICB = IntraCerebral Bleeding; NEC = Necrotizing Enterocolitis; NHC = Neonatal Home Care; NICU = Neonatal Intensive Care 
Unit; POP = Plaster Of Paris; WOL= Week Of Life.
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This is in coincidence with a most recent historical correspondence 
found in the British Medical Journal stating that birth and postnatal 
trauma has already been recognized to be responsible for the high 
mortality and morbidity rates found at that time. With postnatal 
trauma numbers being three times higher, if compared to the classical 
birth trauma itself [5]. 

In general, morbidity and mortality as illustrated by the residuals 
of trauma already received during birth and the postnatal period could 
have the potential to be incorrectly interpreted as non-accidental 
trauma/child abuse too, as far as forensic medicine literature is 
concerned [6]. Thus, a continuous evaluation of actual or already 
healing residual birth and postnatal injuries is essential, since there is 
only little knowledge about injuries resulting from accidents (incidental 
or non-incidental) during the other periods of premobile infant`s life 
as well.

Here postal questionaire data analysis regarding young infants 
until 6 months of age revealed, that falls are common and burns are 
rare. In the majority these injuries have been reported as non-visible 
injuries; with falls being predominantly trivial and almost entirely 
confined to the head. They are unlikely to result in a skull fracture. 
Burns have been caused mostly by contact with radiators or cookers, 
scalds by hot drinks or water. More serious injuries could be observed 
only after more complex accidents [7]. 

According to Papanaglotou [2], birth trauma alone is responsible 
for less than 2 % of all neonatal deaths, after mortality caused by birth 
trauma dropped by 88 % in the 1970s and mid 1980s due to the technical 
progress made in obstetrics at that time. Namely, by identification of 
high risk deliveries by fetal and perinatal ultrasound prior to labour, 
the use of less harmful obstetrical instruments and techniques and last 
but not least Cesarian sections becoming more and more accepted.

If signs of trauma like “cerebral damage” or “cerebral disturbance” 
have been present after birth, hypoxia during birth or birth asphyxia 
has mostly likely been the cause. Quite often this asphyxia is the 
result of prolonged labour, midforceps or breech delivery in full term 
infants, abruption placenta, maternal sedation in premature infants 
or unattended precipitate deliveries in immature infants, but not 
exclusively. However, hypoxia during birth or birth asphyxia is usually 
not recognized as a birth injury per se [1,2,8,9].

Fetal distress due to hypoxia may be succeeded by petechial 
subarachnoid and intracerebral hemorrhage in due course. 
Intraventricular hemorrhage occurs in preterm infants, especially 
in those with respiratory distress syndrome, and is considered as a 
common cause of death in this specific group of patients [1,2,8].

Common birth injures of the head include caput succedaneum, 
cephal or subgaleal hematoma and minor intracranial hemorrhage 
due to the mechanical traction or compression forces during delivery. 
Usually none of them require any further attention, since they are 
expected to heal or disappear within the first weeks of life without any 
further sequelae [1,2].

In comparison to childhood and adolescence skull fractures 
following head injuries occur more frequently during infancy. The still 
flexible bones and open sutures of the neonate`s skull explain the main 
characteristics of such fractures and their incidence best. They could 
happen either during vaginal (forceps) or Caesarean section delivery. 
Usually, the presence of a simple (linear) skull fracture alone require 
little or even no further medical attention, especially in neonates and 
early infancy. But nevertheless, the correct initial clinical evaluation 
and diagnosis are crucial, since infants with significant head injury are 
always at a greater risk for major complications and sequelae [8]. Thus, 
an impressive but rather simple lesion like a cephalic hematoma should 
not draw off our attention from serious (biparietal) skull fractures or 
intracerebral bleeding, maybe already complicated by fits.

Regarding the skeleton a fractured clavicle is the most common 
birth injury in the neonate [1,3]. Usually it does not need any specific 
treatment at all [10].

With a reported incidence of 0.09/1000 births the fractured 
humerus is the most common long bone fracture in the neonate, 
indeed. The fracture sites are distributed equally on each third of the 
humerus, with equal gender distribution, but a predominence for 
the right side [11]. In the majority of cases diagnosis is made during 
their first day of life [11], either by X-ray or ultrasound scan [1,11]. 
Despite the fact, that a Cesarian section is usually considered to be the 
safer mode regarding limb extraction, quite surprisingly a significant 
number of humerus fractures are reported to happen during Cesarian 
in comparison to vaginal delivery as well [11,12]. The regular treatment 
consists of splinting the arm to the infant`s body with a crepe bandage 
until bony reunion occurs [1,13]. 

Another rare birth injury, that is often considered as a specific 
type of humerus fracture is the slipped humerus epiphysis. Frequently, 
this diagnosis is missed and the neonate is admitted quite late. But 
nevertheless, immediate and competent paediatric orthopaedic 
treatment is needed to avoid life-long sequelae [14-16].

Any deficit in spontaneous movement, any pathological 
neurological finding or absent reflexe on the upper extremity could 
be an indicator for a birth injury to the brachial plexus. Frequently, 
such a lesion is associated with a humerus or clavicular fracture already 
mentioned above.  Any injuries to the brachial plexus, either single or 

Figure 2: a) Adrenal gland haemorrhage b) Gastroschisis, small bowel 
surface tearing c) (artificial) Gastric perforation d) Gastroschisis, perumbilical 
bleeding postoperative.

Figure 3: a) Caustic soft tissue lesions both heels (inlay: hair-thread-
toe-tourniquet-syndrome) b) (sodium bicarbonate) paravasateleft anklec) 
(pressure-induced) subtotal pulp amputation left little finger d) Vascular 
catastrophe hand and elbow vascular catastrophe -arterial embolism-lower 
extremity.
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in combination should be seen by the paediatric (orthopaedic) surgeon 
and undergo at least physiotherapy [1].

Other complex skeletal birth or neonatal care injuries to mention 
are rib fractures (under resuscitation) [16,17], respectively forearm 
fractures due to difficult iv-line access or other carer procedures. 
Potential metabolic bone disorders (i.e. rickets, is ontogenesis 
imperfect) bone fragility and child abuse have to be excluded as 
differential diagnosis [16].

Other authors reported about birth-associated femur fractures 
happening either during Caesarean section or vaginal delivery, but also 
during neonatal care. In the latter bone fragility or child abuse has to be 
considered as a cause [16,18-21,]. Splinting until bony reunion occurs 
is considered as the appropriate treatment in the majority of cases [18-
21].

However, any fracture of a long bone of an otherwise healthy 
neonate is a rare complication of delivery, regardless of by Caesarean or 
by vaginal delivery, and should alert any obstetrician or neonatal carer 
to avoid any potential risk for a fracture either during limb extraction, 
or during positioning, anyway. 

Hematoma, edema or superficial bruises are the most common 
skin and soft tissue lesions found in the newborn baby suffering a 
birth- or neonatal care injury to the integument [1-3]. Since the skin 
of the neonate is very sensitive to pressure, the resulting subcutaneous 
fat necrosis will produce a firm subcutaneous area at the pressure site, 
especially in birth injuries when an obstetrical forceps has been used 
too tightly. The area might be red and tender, but usually no further 
specific treatment is needed. If the lesion is in an unusual location and 
the swelling not noticed for several days after birth, the area of necrosis 
might be misdiagnosed as a pyogenic abscess [1]. 

But definitive tissue necrosis in neonatal care can even start from 
a too tight monitor clip measuring oxygen saturation resulting in a 
subtotal finger pulp amputation. Or the tissue necrosis followed caustic 
skin burns, induced by the incorrect use of a traditional healer`s herbs. 
Respectively, by a faulty electrical current burn caused intraoperatively 
by the neutral diathermy electrode after violation of patient`s safety 
rules. Or, tissue necrosis followed a tissueing sodium bicarbonate drip 
set up in the intensive care unit to correct pH in metabolic acidosis 
after neonatal surgery. Treatment has been by normal saline washouts, 
hydrocolloid dressings and Low Level Laser therapy if indicated [12,22-
24].

In the hair-thread-toe-tourniquet-syndrome the tissue necrosis 
is caused by strangulation of the infant`s toe by accidently wrapped 
around hair of the mother. This excessive hair loss of the mother is 
hormone-related after giving birth. A hair-thread-toe-tourniquet-
syndrome requires immediate surgical intervention to save the infant`s 
toe [25]. 

Multiple repeated attempts for an arterial (to some extent venous) 
access, either peripheral or central, can lead to a vascular catastrophe 
like thromboembolism, vasospasm, vessel perforation, hemorrhage, or 
infection and tissue damage among others. Despite such catheters are 
routinely used for the critically ill newborn now for quite a long time 
[26-31]. Additional risk factors include maternal lupus or diabetes, 
birth asyphyxia, neonatal polycythemia or elevated hematocrit, sepsis, 
poor cardiac output, and dehydration [26,30,31]. Complications 
related to catheters like this can occur during any phase of treatment: 
insertion, while indwelling, or even after the catheter has been 
discontinued already. Neonatal caregivers should be aware of this and 
monitor carefully for associated complications at all time [26-29].

Thrombosis in neonates is rare but associated with a high morbidity 
[26-31]. According to a Canadian registry report, the overall incidence 
of symptomatic neonatal thromboembolism is as high as 2.4 per 1,000 
neonatal intensive care unit admissions [30]. Other authors reported 
the incidence of a symptomatic neonatal thromboembolism to be 0.5 
per 10,000 live births, respectively [26, 31]. The venous and arterial 
systems are equally involved [30]. The incidence of thromboembolism 
related to an umbilical artery catheter is reported to be 1-3 % based on 
clinical signs alone, 14-35 % if investigated by Doppler ultrasound, and 
64 % with angiographic confirmation [26].

In general, neonates have a different availability and concentration 
of coagulation and fibrinolytic components compared with older 
children and adults. Due to these differences in the hemostatic system, 
newborns are at increased risk of both bleeding and thrombotic 
complications in comparison with older children or adults [26,30,31].

So far only single case reports about such vascular catastrophes 
could be found in literature review [26, 31-33], like ieperinatal 
compartment syndrome [32,33], or a large left subclavian-axillary-
brachial artery thrombosis with regard to the upper extremity [26]. 
Respectively, a vascular catastrophe mimicking a dry gangrene ending 
up in an amputation like in our case. Regarding the lower extremity, 
a premature male suffered an arterial thrombosis of the right pelvis 
axis similar to our case report. In his case a single umbilical artery and 
hypoplastic appearing iliac arteries have been identified antenatally, a 
prothromin G 2021A mutation postnatally, but no attempt to puncture 
the umbilical or femoral vessels has been undertaken at any time [31]. 

As already mentioned, every neonatal thromboembolism requires 
urgent intervention to restore perfusion and to avoid morbidity and 
mortality. But treatment of neonatal thromboembolism is difficult. 
However, immediate removal of the (arterial) catheter is almost always 
indicated and performed. Surgical thrombectomy is rarely an option 
in neonates due to the small size of their blood vessels and the clinical 
instability at presentation. Severe symptomatic thromboembolism 
therefore is typically treated with anticoagulants and/or thrombolytic 
agents, especially if thrombi are thought to be threatening to life, limb, 
or organs. But since there are major side effects and complications 
(ie cerebral bleeding) the administration of these agents need to be 
considered seriously [26,31].

Due to the differences in their hemostatic system newborns, next to 
their potential thromboembolic complications are at an increased risk 
of massive bleeding, too [26,30,31]. Therefore, any birth- or neonatal 
care injury causing visceral hemorrhage or damage will be of major 
concern as well.

The diagnosis of the birth injury “ruptured spleen after difficult 
delivery” is quite popular in the literature. An injury that could 
either happen to enlarged or normal spleens, either during vaginal or 
Caesarean deliveries. The onset of symptoms is variable, but usually 
symptoms occur within the first 24 hours of life, right before the 
full-blown classical picture evolves. Coagulation disorders, vascular 
malformations or hemangiomas are reported to be another cause for 
splenic hemorrhage as well [34-38]. Spleen sparing procedures are 
found (sparse) in the literature [39,40], and in one of the authors´ 
former affiliate a record of a neonate with a traumatic splenic rupture 
after Cesarian section and spleen sparing therapy has been identified, 
too.

The prenatal diagnosis of an abdominal wall defect of the fetus 
like gastroschisis or omphalocele has led some obstetricians to 
advocate elective Cesarian delivery in all mothers carrying a fetus with 
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this known ventral wall defect. Their belief is that Cesarian delivery 
protects the abdominal viscera from birth trauma (tearing and avulsion 
injuires) and ischemia, prevents exposure of the uncovered viscera to 
the bacterial flora of the vagina, and removes the likelihood of birth 
dystocia caused by the exteriorized bowel. But finally both studies 
concluded, that fetuses with an antenatal diagnosis of an isolated 
ventral wall defect may safely be delivered vaginally, thus eleminating 
the need for an elective Cesarian delivery as well as the resultant 
maternal morbidity and mortality [41,42].

But despite ongoing advances in the care of neonates with ventral 
abdominal wall defects, these patients still present with significant 
morbidity [43], and mortality rates of 29 % for omphalocele and 13.5 
% for gastroschisis, respectively [41]. Here especially preterm babies 
with gastroschisis have been identified to have a 14 times higher risk for 
any of the recorded morbidities if compared to their term counterparts. 
Namely, sepsis, longer duration to reach full enteral feedings and 
longer length of hospital stay as well as failure to thrive at discharge 
and greater drop in weight percentile during hospitalization. Elective 
preterm delivery of neonates with gastroschisis is often advocated 
in order to avoid the intestinal damage that may be sustained with 
prolonged exposure to the amniotic fluid. But preterm delivery may 
impose additional morbidities to this disease process on the other 
hand as well. Thus, since there has been no clear benefit to the gut in 
avoiding derivative injuries found in this study, it has been concluded, 
that preterm delivery should be better avoided [43]. In our case series 
preterm and term vaginal and Cesarian deliveries have been found 
equally. 

Gastric perforation among neonates is a rare but frequently 
fatal condition of uncertain etiology. In the majority historical 
reports described gastric perforation in the neonatal population 
as “spontaneous”, until more recently, several variables including 
prematurity and nasal ventilation, sepsis or corticoidsteroid 
treatment have been implicated as contributing factors, too [44-46]. 
Recommended treatment consists out of emergency surgery with 
primary repair of the gastric wall, usually followed by a prompt and fast 
recovery. Since early diagnosis and prompt management before clinical 
deterioration occurs improve outcome of these patients, markedly [44-
46]. 

Hyponatremia is a very rare but always serious condition in 
newborns, that might occur even long time after birth. Then, according 
to an American study, breast milk despite standard fortification might 
contain an insufficient quantity of sodium to meet the needs of very 
low birth weight infants [47]. In our report a (term) baby presented 
from home with an extreme life-threatening hyponatremia after an 
initially uneventful recovery from his pyloric atresia surgery on his first 
days of life. During short term follow-up the baby had to be readmitted 
with repeated episodes of hyponatremia. Final lab results for suspected 
pseudohyperalderonism are still inconclusive. 

Conclusion
Birth- and Neonatal Care injuries in general present as a very special 

and delicate aspect of newborn surgery. They are supposed to happen 
more frequently during complex deliveries like Cesarian section or in 
the NICU setting, however they do happen during routine deliveries 
or neonatal home care as well. For their successful management great 
expertise and empathy is needed by every individual carer in charge.
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