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KUAEBUAHAS AEPOPMALLUA TPYAHOW KAETKMU:

OB3OP U PE3YABTAT OPTONEAUYECKOW KOMMNPECCUOHHOM TEPANUU

3. 3axapuy
MeanumHcKas WKoAdA, YHuBepcuteT Kunpa, Hukocusa, Kunp

Pectus carinatum may occur alone or together with other congenital disorders or even syndromes, causing the
sternum to protrude. Patients with pectus carinatum are generally asymptomatic however the deformity may induce
lung and cardiac dysfunction. Pectus deformities can also have an impact on a child’s self-image and self-confi-
dence. In this paper we give an overview of the pathophysiology, the epidemiology, clinical presentation, diagnosis
and differential diagnosis as well as treatment and management of this congenital condition and present our results
applying orthotic bracing in 65 children including a survey from the patients and /or the parents. Our results are very
promising with improvement of the quality of life for the patients and probably prevention of orthopedic problems such
as scoliosis in the future.
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KnnesngHaa pedopmauma rpyaHon knetkn (KAMK) asnserca camocToaTeNbHOM HO30/10rMEN AN BCTPEYaETCs B
coYeTaHnn ¢ ApyrMmMmn BPOXAEHHbIMU HApPYLLEHUAMU 1 cuHapomamu. Y naumeHtoB ¢ KAIK, kak npasuno, 3abonesa-
HVe nNpoTekaeT 6eCCUMMNTOMHO, O4HAKO MOryT OTMeYaTbCs HapyLleHUs CO CTOPOHbLI nerkux u cepgua. KArK rakke
OKa3bIBaET BAMSHNE HA camMooLueHKy pebeHka. B aToil ctaTbe Mbl Jaem 0630p natopuanonornum, anuaeMmonorum,
KJIMHNYECKMX NPOSIBAEHUI, @ TAKXKe Nle4eHne U TakTUKY BeeHNs 3TOro BPOXAEHHOro nopoka. B uccneposaHnm npen-
CTaBfieHbl Pe3ybTaTbl NPMMEHEHNS OPTONEAMYEeCKON KOMNPECCMOHHONM Tepanuun y 65 getein, B TOM Y1cne onpeae-
JIeHNe Ka4yecTBa XU3HN NaLNEHTOB N/ Ux poamnTenei. Hawm pesynstaTbl ABNSIOTCS BECbMa MHOM000€eLLaoLWnMU,
NMOCKOJIbKY MPOBEAEHHOE JIeYEHME yayyLlaeT Ka4eCTBO XM3HU naumeHToB ¢ KANK n, Bo3MoxHO, obecneynBaeT Npo-

durnakTrKy opToneamnyecknx NpobaemM, B TOM YACIIE U CKONMO3a B OyayLLEM.

KnioyeBble cnoBa: knnesugHas gedopmaumns rpyaHor KneTky, opToneanydeckasl KOMnpeccuoHHas tepanvsi, 4eTv

described this chest deformity as a «sharply

pointed chest» in patients that demonstrated
difficulty of breathing.» The term pectus carinatum or
keelshapedbreastorpigeonbreastisusedtodescribe
a spectrum of protrusion abnormalities of the anterior
chest wall. Although many affected patients have no
or little complaints most of the patients especially
adolescents indicate concerns about body image
with low self-esteem and subsequently a decreased
quality of life [1]. These cosmetic concerns have to
be considered significant factors for correction of
this congenital malformation.

Pectus carinatum deformity was thought to be
asymptomatic until recently. However new studies
have proven that cardiopulmonary function can be
impaired throughout the life of these children. Some
patients develop a rigid chest wall, in which the AP
diameter is almost fixed in full inspiration making
respiratory efforts less efficient. Vital capacity can be
reduced whereas residual air is increased resulting in
alveolar hypoventilation with arterial hypoxemia and
the development of cor pulmonale. The lungs lose
compliance, incidence of emphysema and frequency of
infection are increased.

The overall prevalence of pectus carinatum in the
United States is estimated at 0.06 % [2] whereas in Brazil
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[3] and Argentina [4] the percentage is greater. This
condition is more frequent in whites and is uncommon in
blacks and Asians. Heredity is shown at leastin 25 % of the
patients [5]. A male predominance is obvious with males
being affected 4 times more frequently than females.
Pectus carinatum can also be seen in association with
Marfan syndrome and congenital heart disease.

Although etiology has not been established till
now, the increased incidence of positive family history
and associated anomalies suggests an abnormality
in connective tissue development [6] and abnormal
overgrowth oftherib cage duringdevelopmentofthe chest
wall. Most patients are asymptomatic and symptomatic
patients report exertional dyspnea, tachypnea as well
as decreased endurance and musculoskeletal chest
pain and tenderness, especially when lying in the prone
position [7].

Psychological and cosmetic concerns are the most
prominent reasons for initial consultation, most frequently
in mid childhood worsening during the adolescent growth
spurt. Morbidity in later years includes cardiac and
hemodynamic changes.

The aim of our study was to investigate efficiency
of orthotic bracing therapy in children with pectus
carinatum.

Material and Methods. Between 2007 and 2014 we
treated 65 children (22 girls and 43 boys) with orthotic
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bracing for pectus carinatum applying the method
described above. The mean age was 13.2 years and the
treatment duration for each child was 12 months whilst
the mean follow-up was 4.5 years. The protocol included
the first consultation followed by the measurements
for the brace in a specialized orthopedic company. The
brace was adapted by the doctor for the first time and
the patients or the parents were instructed how to apply
the brace (Fig.1). In case the fitting was not correct the
patient was sent back to the firm for re-fitting, the mean
corrections for all braces was 2. 14 days later another
consultation took place and we evaluated with the patient
any problems. In case everything was correct the patient
was flowed-up every 2 months until the first 6 months
were over. Then the patient came for a consultation in 6
months where the result was evaluated.

We developed a questionnaire with 10 questions
regarding the convenience of the brace therapy as well
as compliance and complications.
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Fig. 1. The application of the orthotic brace

Results and Discussion. Orthotic bracing with the
correct compression results in a significant improvement
in the appearance of the patients especially in early age.
There was an improvement in exertional symptoms and
endurance in all symptomatic patients after completion
of the one year treatment. However, patient compliance
and diligent follow-up appear to be paramount for the
success of this method of treatment. The survey, see
below reviled very good results and there was no recur-
rence of pectus carinatum in patients who underwent the
treatment for the follow-up period of a mean of 4.5 years
(Fig. 2). Minimal recurrence of pectus carinatum oc-
curred in 4 patients who stopped wearing the compres-
sive brace after 6 months.
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Fig. 2. Patient before and after application of the orthotic brace
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The response was 95.4 % as 62 out of 65 children or
parents answered. The results were excellent as 86.1 %
of the parents reported that they would repeat the treat-
ment and 78.5 % of the children also. At Figure 3 reflects
the percentages of treatment satisfaction on a scale of
1(low) — 5 (very good).
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Fig. 3. Subjective suffering of children and their parents
before and after treatment

Pectus carinatum is a clinical diagnosis based on the
physical inspection of the chest. In the majority of cases
it occurs as an isolated anomaly or in association with
congenital heart disease or with another skeletal anomaly
(20 % scoliosis).

Posteroanterior and lateral Radiographic imaging
should be performed. Additional imaging with either a
chest CT scan or MRI may also be helpful [8].

Pulmonary function studies may be tailored to address
concerns about clinical symptoms and the appearance of
the chest wall upon examination. Exercise testing may
complement these studies [9].

Electrocardiography and echocardiography may
be considered if congenital heart disease is suspected
whereas mitral valve prolapse as well as decreased
myocardial contractility may be observed.

In cases of additional dysmorphic signs, chromosomal
analysis and metabolic testing may be considered.

The first line therapy for pectus carinatum, especially in
patients younger than 18 years with malleable chest walls
is the orthotic bracing [10, 11]. The long-term success
rates are 65-80 % which are very encouraging [7].

The therapy involves a self-adjustable, low-profile
bracing system applied in 2 phases. The initial phase
involves 24 h/d bracing for 6 months followed by the second
phase, as a maintenance phase, during which the brace is
worn only at night [12]. This is an effective treatment under
the condition that the patients and parents compliance is
high. It eliminates the risks of surgery and anesthesia and
does not preclude surgery if unsuccessful.

Surgical therapy may be the initial consideration
in older patients with more rigid chest walls. Various
methods have been described however since the number
of surgically treated patients has decreased dramatically
we refer to the literature for further details: Fonkalsrud
(2008) [5], de Matos (1997) [13], Shamberger (1987)
[14], Del Frari (2011) [15], and Cohee (2013) [16]

However as many corrections are performed for cosmetic
reasons, decreasing the size of incisions is important and
reports were made using an endoscopic approach [15].

Individuals with pectus carinatum who have significant
concerns about their body image or low self-esteem may
benefit of psychological counseling

lll-fitting braces can be associated with skin irritation
and skin breakdown. Surgical complications may
include pneumothorax (2.6 %), wound infection (0.7 %),
atelectasis (0.7 %), and local tissue necrosis (0.7 %) with
an overall complication rate of 4 % [14].

In prepubertal children with pectus carinatum who are
compliant with bracing, success rates are excellent (up
to 80 %).

Excellent results (97.4 %) have been reported by
Fonkalsrud (2008) in patients who underwent surgical
correction using a very limited resection of deformed
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cartilage and immediate chest stabilization [5]. In addition, Conclutions. Symptoms that were reported
he reported less postoperative pain, shorter hospital stays, for these patients included dyspnea, exertional

lower complication rate, and decreased cost. Furthermore,
he reported satisfactory cosmetic results with the less
extensive repair, as well as a high rate of improvement in
exertional symptoms compared with more extensive open
surgical procedures. Recurrences are rare.

Responses to quality-of-life questionnaires in
patients who had undergone minimally invasive repair
of their pectus deformity supported a positive impact on
psychosocial function [17].
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YCKOPEHHASAl PEABUAUTALLIUA B AEHEHUU HOBOPOJXKAEHHbBIX
C HEKPOTUHECKMUM SHTEPOKOAUTOM

C. B. MuHaes’, A. H. O6eauH’, A. B. KayaHos!, M. B. AHHeHKOB?,

E. A. ToBkaHb?, U. H. Tepacumenko’

1 CTaBponoAbCKHMI1 rOCY AQPCTBEHHbIN MEAULIMHCKUIA YHUBEPCUTET, Poccuickas Peaepaums
2 Kpaesas AeTcKas KAMHMYeckas 60AbHMLLA, CTaBponoAb, Poccumnckas Peaepaums

In the article consider the actual problem of fast track in newborns with NEC. Patients were divided into two

groups matched for gestational age, weight and sex of patients. The Group1 consisted of 18 infants with NEC stage
2 to 3, in which the complex treatment was provided using presacral blockade with ropivacaine. The Group 2 was

152



