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Primary Closure of a Subtotal Sternal Cleft in a 7-Day-Old Neonate

Abstract. Sternal cleft is a rare congenital abnormality that results from incomplete fusion of the two lateral
mesodermal sternal bars. It is generally accepted that primary repair in the neonatal period is the best treatment
option. However, significant distance between the sternal bars can be challenging because of cardiac compression.

The aim. We report a case of a 7-day-old neonate with a subtotal sternal cleft successfully managed by direct
closure.

Material and methods. A full-term male neonate weighing 3 kg was referred to our clinic for evaluation of a chest
wall defect. The chest X-ray and computed tomography were performed to evaluate the malformation.

Results. Surgery was performed at the age of 7 days. Postoperative period was uneventful. The patient was
discharged on the postoperative day 21. The first postoperative checkup after 3 months showed satisfactory
cosmetic results and normal respiratory movements.

Conclusion. Despite the significant diastasis between sternal bars, primary direct closure of the sternal cleft can
be safely performed in neonates.

Keywords: chest, chest wall, sternum, wound healing.

Introduction. Sternal cleft (SC) is a rare congenital ab- of this anomaly: superior, inferior, subtotal, and total cleft
normality which accounts for 0.15% of chest wall malfor- of the sternum [2]. We present a case of a subtotal SC diag-
mations [1]. The two lateral mesodermal sternal bars have nosed and successfully treated in a newborn.
to be fused by the eighth week of gestation but in patients Patients and methods. A full-term male neonate
with SC this process is broken. There are four main types weighing 3 kg was referred to our clinic for evaluation of

>

Fig. 1. Preoperative view of the defect. Fig. 2. Three-dimensional computed tomography
scan showing the absence of the ossification center
over the sternal area.
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Fig. 3. Distance between the sternal bars

a chest wall defect. Examination revealed U-shaped defect
in the central part of the chest wall covered by the skin
(Fig. 1).

The beating heart was visible through the skin. The
chest X-ray and computed tomography revealed SC with
no ossification center over the sternal area (Fig. 2).

Echocardiography ruled out intracardiac defects. Sur-
gery was performed at the age of 7 days. An upper mid-
line incision was made over the defect. The subcutaneous
tissue was densely adjoined to the pericardium. The skin,
subcutaneous tissue and superficial fascia were separated
from the pericardium.

Thymectomy was performed to increase the capacity
of the mediastinal cavity. The distance between the sternal
bars was 5 cm (Fig. 3).

The inferior sternal bar was divided with subsequent
mobilization of the sternal edges from both sides. In ad-
dition, U-shaped defect was converted to a ‘V’ by a care-
ful wedge osteotomy in the xiphoid region. The two ster-
nal bars were approximated by multiple intercostal PDS
(polydioxanone) sutures which were pulled together but
not tied (Fig. 4).

Heartrate, systolic blood pressure, central venous pres-
sure, oxygen saturation, tidal volume, and airway pressure
were monitored for ten minutes. All the aforementioned
parameters remained stable. The PDS sutures were then
tied (Fig. 5). The wound was closed in a standard manner.

Results. Post-operatively, muscle relaxants were con-
tinued during the first 24 postoperative hours in order
to exclude any possibility for intra-thoracic pressure rise.
Mechanical ventilation lasted 5 postoperative days for
achieving good tolerance of the intrathoracic pressures.
The recovery was uneventful. The patient was discharged
on the postoperative day 21. The first postoperative check-
up after 3 months showed satisfactory cosmetic results
and normal respiratory movements (Fig. 6).

Fig. 4. Intercostal PDS sutures for approximation
of the sternal bars.

Fig. 5. Approximated sternal bars.

Fig. 6. Postoperative view of the patient.
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Comment. The sternal cleft is a rare congenital malfor-
mation: only about 100 cases have been previously report-
ed in the literature [1]. Among numerous classification
schemes have been described we found that the most ac-
curate and applicable for our case was proposed by Fokin
et al. [2]. In addition to partial (superior and inferior) and
complete SC, the authors distinguish subtotal SC which is
characterized by connection of sternal bars only at the bot-
tom by a narrow bridge of tissue. The latter was observed
in our patient.

Multiple surgical options for SC repair have been re-
ported: primary approximation of the sternal bars, re-
pair with autogenous tissues and prosthetic closure [4,
5,8, 10].

It's widely accepted opinion by now that the best treat-
ment option is a primary direct closure which should be
performed in the neonatal age because the chest wall in a
newborn is relatively malleable [3, 9].

More complex reconstruction with autogenous tissues
or prosthetic closure is generally used in infants and older
children. In addition, these techniques could be a method
of choice in difficult cases in neonates. Ballouhey et al.
managed a SC in an infant with a double osteochondro-
plasty flap [6]. Semlacher et al. reported a case of neonate
with SC where the sternum was reconstructed with a syn-
thetic mesh which was removed 21 days after surgery due
to infection. Subsequently, the sternum was repaired using
a porcine acellular dermal matrix [5].

In our case, given the significant distance between
sternal bars (5 cm), we have considered multistage surgi-
cal repair with a gradual approximation of the sternal bars
by simple suturing during each stage, as it was proposed
by Bagain et al. [7], as a “theoretical approach, not yet re-
ported”. It would be an option of choice if the patient did
not tolerate direct suturing.

Finally, close monitoring for 10 minutes during the in-
tervention before the sutures tying helped to determine
that direct closure is achievable without cardiovascular
compromise.

Conclusion. Despite the significant diastasis between
sternal bars, primary direct closure of the sternal cleft can
be safely performed in neonates.

Authors’ Note. Consent to publish this case report was
obtained from the patient’s family.
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[lY «<HayKoBO-NpakTUYHWUIA MeAUYHUI LEeHTp AMTAY0i Kapaionorii Ta kapaioxipyprii MO3 Ykpainu», M. Kuis, YkpaiHa

Pe3iome. Po3uiensieHHs IPyAUHU — Lie pifiKicHa BpopKeHa BaZia pO3BUTKY TPyJHOI KJIiTKU. He3pocTaHHs 6sacTeM,
BiZJOMUX Mij HAa3BOIO «HAATrPYAMHHOI TKAaHUHW», NEpPElIKO/KA€ 3 €JHAHHI0 KpaHiaJbHOTrO KiHIA MOJIOBUHOK, 3 SIKUX
dbopMyeTbCa rpyAivHa. YHACIIOK LIbOTO YTBOPIOEThCSA NIOBHUM a00 YaCTKOBUH AedeKT rPyAUHHU.

3anpoIroHOBaHO YMMaJIO TeXHIK /151 KopeKLii po3iien/eHHs TPy UHU: IEPBUHHUM 110B IPYAUHY, IIJIACTUKA BJIaCHHU-
MU TKaHWHAMHU Ta MJIaCTHMKA I'PYJUHU 3 BUKOPUCTaHHAM CUHTETUYHUX MaTepiaiB.

«30JI0TUM CTaHZAPTOM» € KOpeKLi B HeOHaTaJbHOMY NepioZi MeTOLOM NEPBUHHOTO 1IBA, CyTh KOO MOJIATAE y
3LIMBaHHI M0 cepeAHil JIiHil pyAUMEHTIB rPYAHHMU IicJs IX YaCTKOBOTO KpailoBoro po3cikaHHs. L[t TexHiKy 3acTOCOBy-
I0Th Y NaLliEHTIB 3 HE3HAYHUM [iacTa30M KpaiB rpyAuHU (2-3 cM) Ta B AiTell paHHBOTO BiKY, KOJIU TPyAHAa KJIiTKa oAaT-
JIUBA Ta JJOCTATHbO IIJIACTUYHA, 1110 JJ03BOJISIE 3'€AHATH 06X /IBi MOJIOBUHU I'PYAUHU 6€3 TPYAHOILIB.

[Ipu GinbuioMy AiacTasi METOAOM BUGOPY € IJIaCTHKA BJIACHUMU TKaHUHaMU. HeJlosikoM MeTony € HeO6XiiHICTb
arpecUBHUX MaHiny/sAunii (posciyeHHs M’A13iB, OCTEOXOHAPOTOMII Ta iH.), 1[0 MOTipIIye YMOBU 3aro€HHSI paHU. Buko-
pPUCTaHHSl CHHTETUYHUX MaTepiasiB y CBOIO Uepry Moke NpU3BOAUTHU [J10 iHPeKIiHHUX YCKIaAHEeHb. AIbTepHATUBHUM
NiZIX0/J0M € eTalHa KOPEKIlis 3 NOCTyNOBUM HaGJ/IMKeHHSIM KpaiB rpyAHHHU.

MeTa po60TH. Y Halwiil po6OTi ONKMCAHO BUNA/A0K O HOETANHOI KOpeKIii Cy6TOTaJbHOrO PO3IleNJeHHs TPYAUHY Y
nanieHTa 3i 3Ha4YHUM JiacTa30M KpaiB MeTOZO0M IIEPBUHHOIO LIBA.

Marepiasiu Ta MeToau. PeHTreHorpadis Ta KoM’ loTepHa ToMorpadis 6yy 3acTocoBaHi [ Bizyasisaunii aHaToMil
TPYyAHOIL KJIITKHU.

Pe3ynbraTu. Xipypriude BTpy4aHHs OyJ/10 IPOBeJIEHO HA 7-y A00y »KUTTA. THMeKTOMis Ta IMpoKa Mo6iJi3anisg KpaiB
IPYAMHU 3 YACTKOBHUM KpaMOBUM PO3CiKaHHAM JAajU 3MOTY 301bIIUTH 06’€M IpyAHOI KAIiTKU. [[po6He TUMYacoBe Ha-
6J1M>KeHHS KpaiB IPYAMHY 3 MOHITOPHUHIOM 4acTOTH CePLIEBUX CKOPOYeHb, apTepia/lbHOI'0 TUCKY, LIeHTPaJIbHOI'0 BEHO3-
HOTO THUCKY, TapaMeTpiB BeHTUAALil npoTAroM 10 XBUJIKH [03BOJIMJIN BIEBHUTHUCH Yy Ge3lelli 0HOMOMEHTHOI IJjac-
TUKH 3HAYHOTO JiiacTa3y TpyAHHU MeTO0M IIepBUHHOTrO MBa. [licifgonepaniiinuil nepiox nepebiraB 6e3 yckjagHeHb,
TpUBaJicThb rocuitasnizanii cranoBusa 21 aeHb.

BucHoBOK. He3Baxkarouu Ha 3HaYHUH AjacTa3 MiXK KpassMu T'PYAUHU, MeTO/, IEPBUHHOTO LIBA MOXe 6YTH 6e31e4yHO
BUKOPHUCTAaHUM Y HOBOHAPO/PKEHUX.

Kamwuoei cnosa: epydHa kaimka, epydHa cmiHka, 2pyduHa, 3d20€HHS paHU.

CrarTa Hagiliuuia B pegakuiro 18.11.2020 p.



