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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Congenital pectus excavatum (PE) takes the 

first place among the deformation of the chest, accompanied by 
violations of the cardiorespiratory system and various cosmetic 
defects. A radical way to eliminate the deformation of the chest 
is surgical correction-thoracoplasty. 

Material and methods: This study was performed on the 
results of surgical treatment of 183 patients with various forms 
of PE at the age of 3 to 18 years. All operated children were 
divided into three groups. The first group consisted of 76 
(41.5%) patients who underwent thoracoplasty with fixation of 
the mobilized sternal-rib complex on an external traction splint. 
The second group included 77 (42,1%) patients operated by 
the developed method of thoracoplasty. The third group of 30 
(16.4%) patients operated on the classical Nuss-method. Short- 
and long-term results were compared between the groups.

Results: The operation time was significantly shorter in third 
group (55 min) and the volume of blood loss was higher in the 
first group (46,4±12,5 ml). Pleural effusion and atelectasis were 
observed 4 and 3 patients and atelectasis, or pneumonitis was 
observed 3 and 2 patients in first and third groups respectively. 
The duration of postoperative pain syndrome was significantly 
shorter in second group with intercostal blockade. Pneumothorax 
was established 4 and 3 patients in first and third groups. Partial 
relapse and complete relapse were observed 3 (4.1%) and 2 
(2.7%) patients in the first group. 

Conclusion: Short and long-term results were excellent 
for modified thoracoplasty and Nuss procedures with low 
complication rates.

Key words. Pectus excavatum, sternum, surgical treatment, 
long-term results.
Introduction.

Congenital pectus excavatum (PE) takes the first place among 
the deformation of the chest, accompanied by violations of the 
cardiorespiratory system and various cosmetic defects [1-4].

A radical way to eliminate the deformation of the chest is surgical 
correction-thoracoplasty. Of the many methods of thoracoplasty 
of funnel-shaped deformation of the chest, currently the most 
widespread are minimally invasive methods based on the 
plastic properties of the sterno costal complex using special 
plates for stabilization [5-7]. One of the terrible complications 
is damage to the intercostal vessels and pericardium with the 
development of bleeding. In adolescents older than 15 years, 
there are fractures of the sternum and plate migration [7]. To 
prevent secondary changes in the spine and the development of 
psycho-emotional disorders in adolescents, surgical treatment 
of all types of chest deformities is recommended to begin as 

early as possible [8-12]. With this study, we wanted to share 
the short- and long-term results of patients who were operated 
with 3 different methods due to PE deformity in different time 
periods.

The aim of this study is to review the surgical experiences with 
pectus excavatum (PE) deformities.
Materials and Methods.

This study was based on the results of surgical treatments for 
183 patients with various PE deformities aged 3 to 18 years 
old. They were operated in the Department of Orthopedics and 
Traumatology of the Regional Children's Clinical Hospital of 
the Health Department of Turkestan region from 1997 to 2018 
and in the Department of Traumatology of Shymkent City 
Children's Hospital №1 from 2016 to 2018. All operated children 
were divided into three groups. The first group consisted of 76 
(41.5%) patients who underwent Ravitch thoracoplasty with 
fixation of the mobilized sternal-rib complex on an external 
traction tire from 1997 to 2008.

The second group included 77(42.1%) patients operated from 
2008 to 2018 by the modified method of thoracoplasty (Eurasian 
patent No. 028328 of 30.11.2017). The third group consisted of 
30 (16.4%) patients operated on the classical Nuss method from 
2016 to 2018 inclusive.

Clinical examination of children was carried out according 
to the generally accepted scheme. The degree of deformation 
in Pectus excavatum was determined by the sternal depression 
on the lateral projection of the chest x-ray, in severe forms of 
deformation, the Haller index was used based on the results of 
computed tomography. Indications for surgical correction of 
pectus excavatum were, Haller index of 3.25 or more, as well as 
gross violations of the function of the cardiorespiratory system 
[13,14].

In the first group, a traditional Ravitch operation was 
performed with the fixation of the sternocostal complex on 
the external traction tire of the Marshev. Before applying a 
traction tire to the chest, a pre-made plaster frame is applied 
in the shape of the chest, with a window formed according to 
the boundaries of the deformation. The traction tire was placed 
on a plaster frame in order to evenly distribute the transmitted 
load on the chest outside the zone of resected rib cartilage and 
sternum. Marshev's traction tire was removed after 30-45 days, 
depending on the age.

In the second group used a modified thoracoplasty consisting 
in resection of the rib cartilage from the outer edge of the 
deformation from the parasternal chondrotomy, the sternum 
was correction "T" shaped on level III intercostal interval by 
the front transverse wedge-shaped sternotomy with break rear 
cortical plate of the sternum is mobilized Sterno-costal complex 
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is stabilized by osteosynthesis of the body of the sternum in the 
bone part needle Illizarov, with the creation of an oval support 
platform at the ends of the needles in order to fix them in the 
bony part of the rib with a resorption suture material, beyond 
the mobilized sternocostal complex. Depending on the age and 
degree of deformation, one or two needles were used in parallel 
to each other. The needles were removed after 12-18 months.

In the third group, the correction of PE deformity was 
performed using the classic Nuss technique using thoracoscopy 
and consisted of a C-shaped bar with support on the transverse 
plates on both sides along the anterior axillary line. Postoperative 
thoracic catheter not used. The bar was removed after 24 months.

Surgical intervention in all groups was performed under 
intubation anesthesia with minimal trauma and hemostasis. 
The children stayed in the intensive care unit first day, they 
received a full volume of infusion and antibacterial therapy, 
as well as narcotic analgesics. On the second day, the children 
were transferred to the Department of traumatology and 
orthopedics, they treated for pain relief and prevention of 
pulmonary complications. They were allowed to sit for 2-3 
days and move independently for 5-6 days. The most important 
point in the postoperative period is the improvement of 
pulmonary ventilation, and the relief of pain. For this purpose, 
the developed modified thoracoplasty performed intercostal 
Novocain blockade of resected costal cartilage along the middle 
axillary line on both sides. This made it possible to reduce the 
use of narcotic and non-narcotic analgesics in comparison with 
patients who were not blockaded. Thus, children who were 
blockaded received analgesics only in the intensive care unit, 
and those children who were not blockaded continued to receive 
analgesics for 3 days after thoracoplasty. An epidural catheter 
for pain relief was not used, only an intravenous analgesic in the 
intensive care unit.

Short time results (up to 10 days) were evaluated according to 
the following criteria: duration of the operation, volume of blood 
loss, duration of pain, wound seroma, pleural effusion, atelectasis 
or pneumonitis, pneumothorax requiring pleural puncture.

Long-term results (up to 2 years) were evaluated according 
to the following criteria: migration of metal structures with 
pain requiring removal, kelloid scar with ligature fistulas, 
partial relapse, complete relapse, and lethal outcome. The 
outcomes were classified as excellent (compete resolution of 
the deformity), good (close to complete correction), fair (partial 
correction of the deformity), poor (any recurrence or residual 
deformity), or slight overcorrection [15]. Prior to surgery, all 
parents signed an informed consent form for the operation.
Statistical Analyses.

Statistical analyses were performed using SPSS software 
(version 24; SPSS; Chicago, Illinois, United States). Student's 
t-test was used to assess the validity of the differences. At 
p<0.05, the differences were considered statistically significant. 
Ethics statement. Written informed consents were obtained 
from the patients for publication of this article.
Results.

The study was consisting of 124 (67.8%) male and 59 (32.2%) 
girls. Patients were between 3-5 years old 51 (27.9%), 6-8 years 
old 56 (30.6%), 9-11 years old 44 (24%) and 12 years old 32 
(17.5%). Asymmetric form 92 (50.3%), symmetrical form 76 
(41.5%) and flat-funnel form 15 (8.2%) were detected in the 
patients with PE. There was no difference between groups in 
terms of age and gender distribution.

Short time postoperative results were observed in all patients 
in the study groups. The operation time is significantly shorter 
when using the classic Nuss technique (55 min), and the volume 
of blood loss is greater when using Ravitch thoracoplasty (46,4 
±12,5 ml) due to procedure of the method. Pleural effusion and 
atelectasis were observed 4 and 3 patients and atelectasis, or 
pneumonitis was observed 3 and 2 patients in first and third 
groups respectively but p>0.05 Table 1.

The duration of postoperative pain syndrome is only less 
when using modified thoracoplasty, which is associated with 
intercostal blockade of resected costal cartilages (p<0.05). 
Pneumothorax (requiring pleural puncture) developed in 4 
(5.2%) patients after Ravitch thoracoplasty (p<0.05).

Ravitch thoracoplasty Modified thoracoplasty Nuss procedure p
Number of patients 76 77 30 -
Average age of patients (years) 7,3± 1,4 8,5±2,3 9,8±2,5 >0,05
The duration of hospital stay (days) 8±2,2 7±1,1 7±1,4 >0,05
Duration of surgery (min) 96±8,6 75±8,9 55±5,8 <0,05
Volume of blood loss, ml 46,4±12,5 30,43±9,6 21,2±5,3 >0,05
Duration of pain syndrome (day) 5,2±1,3 2,1±0,7 5,32±1,5 <0,05
Wound seroma 2(2,6%) - - >0,05
Pleural effusion 4 - 3 <0,05
Atelectasis or pneumonitis 3 - 2 >0,05
Pneumothorax 4(5,2%) - 3(10%) <0,05
Keloid scar of an operating wound with suture 
fistulas 7(9,2%) 3(3,9%) - <0,05

Cosmetic results     - excellent
-Good
-poor

56(73.5%)
16(21.0%)
5(6.5%),

73(94.8%)
3(3.9%)
1(1.3%)

28(93.3%)
2 (6.7%) <0.05

Migration of metal structures - - 1(3,3%)
<0,05Relapse (%) - partial

- complete
3(4,1%) 1(1,3%) 1(3,3%)
2(2,7%) - -

Table 1. Short and long-term results of treatment groups in the study.



120

Keloid scar with suture fistulas was found in 7(9.2%) cases 
in the first group, and 3 (3.9%) cases in the second group. 
The formation of ligature fistulas is not related to the surgical 
technique that can be avoided by using a resorption suture 
material (vicryl). Migration of the metal structure requiring its 
removal was observed in 1 (3,3%) patient in the third group.

Partial relapse was characterized by the transition of the third 
degree of deformation and complete relapse were observed 
3(4.1%) and 2 (2.7%) patients in the first group (p<0.05). 
Partial relapse was observed in one patient in the second and 
third groups, whereas complete relapse did not develop in this 
groups. The main cause of relapses is a gross violation of the 
mode in the deformation of the needles in the second group, the 
third group this was in strong pain behind the sternum, which 
served to remove the last 8 months. The best cosmetic result 
was observed in the second group (modified thoracoplasty) and 
third group (Nuss method), respectively (p<0.05).
Discussion.

Ravitch technique, which has been applied since the 1950s, 
has revolutionized PE deformity with its minimal morbidity 
and good cosmetic results [16]. The Nuss method, which 
has been applied since 1998, has been an alternative to open 
standard treatment with less morbidity and scar results [17]. The 
modified thorocaplasty method in this study is an alternative 
method for PE. Proposed to our method of thoracoplasty, which 
consists in osteosynthesis "T"-shaped osteotomies sternum 
Ilizarov needle technical simple to implement, requires no 
special metal for stabilization of the sternum-costal complex, 
complications like bleeding, hemopneumothorax, migration of 
metal is not observed in 94.8% of cases, there is a good result 
that can be recommended for surgical treatment of congenital 
PE deformation. While patients in the Ravitch and Nuss group 
needed more narcotic analgesic for pain, less pain medication 
was needed in the modified thoracoplasty group.

In the study of Molik et al. compared the Ravitch method (n = 
68) and Nuss (n = 35) method. The epidural catheter was inserted 
for pain control 25 patients in the Nuss group, but the catheter 
was used only 3 patients in the open method. In addition, for 
postoperative pain management, patient controlled intravenous 
analgesic (PCA) device was used in the open surgery group in 
half of the patients and almost all (except 4 cases) in Nuss group 
[18]. In this study, postoperative pain management was best 
done in the second group. Novocain blockade of resected rib 
cartilage along the middle axillary line on both sides reduces the 
duration of the pain syndrome and reduces the use of narcotic 
and non-narcotic analgesics in the postoperative period in 
comparison with patients who did not undergo blockages.

There is similarly length of stay times in this work, when other 
studies have lessing time in the Nuss group. Even this stay time 
is twice the literature [19]. The reason for more hospitalization 
of patients is hospital stay is economically inexpensive in our 
country and the distance of the patients from the hospital. 
Overall, the postoperative complications were higher in the 
first group. Postoperative atelectasis and pneumonia were not 
detected in second group. It may also be considered to better 
the pain control.

Cosmetic is the most important reason for surgery and 
postoperative long-term success indicator. An excellent 
cosmetic results in the literature is between 75 %- to 95% 
15,19,20. Given the excellent results in this study, the most 
successful groups were the second (94.8%) and third groups 
(87.5%), respectively. In Gibreel et al. 75% excellent results and 
12% good results were obtained in Nuss series including 313 
patients, while the same results were found above 95% and 3% 
in another series of 406 cases from Shu et al. Study [15,20,21]. 
More than 97% good and excellent results were obtained in 
375 patients for open surgery [21]. Relapse and poor results 
were dominantly seen in the Ravitch group. Although the re-
operation rate of the series was between 0.75% and 11.6%, this 
rate decreases over the years [19,22,23]. Reoperation rate was 
found 1.1% in this study.
Conclusion.

Proposed to us the method of thoracoplasty, which consists 
in osteosynthesis "T"-shaped osteotomies sternum Ilizarov 
needle technical simple to implement, requires no special metal 
for stabilization of the sternum-costal complex, complications 
like bleeding, hemopneumothorax, migration of metal is not 
observed in 94.8% of cases, there is a good result that can be 
recommended for surgical treatment of PE deformation. Short 
and long-term results were excellent for modified thoracoplasty 
and Nuss procedures with low complication rates. Novocain 
blockade of resected rib cartilage reduces the duration of the 
pain syndrome and reduces the use of narcotic and non-narcotic 
analgesics.
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РЕЗЮМЕ
РЕЗУЛЬТАТЫ ХИРУРГИЧЕСКОГО ЛЕЧЕНИЯ 

ДЕФОРМАЦИЯ ГРУДНОЙ КЛЕТКИ У ДЕТЕЙ И 
ПОДРОСТКОВ

Нарходжаев Нургали1,2, Tурметов Ибадулла2, 
Keмельбеков Kaнатжан1*, Бектаев Eркебай1, Aхметов 
Aлмасбек2, Zhunissov Bakhytzhan2

1Южно-казахстанская медицинская академия, 
Казахстан, Шымкент.

2Международный казахско-турецкий университет имени 
Ахмет Ясави,Казахстан, Туркестан.

Врожденная деформация грудная клетка (ВДГК) 
занимает первое место среди деформаций грудной 
клетки, сопровождающихся нарушениями работы 
кардиореспираторной системы и различными 
косметическими дефектами. Радикальным способом 
устранения деформации грудной клетки является 
хирургическая коррекция -торакопластика.

Maтериалы и методы: Данное исследование было 
проведено по результатам хирургического лечения 183 
пациентов с различными формами ТЭЛА в возрасте от 3 до 
18 лет. Все прооперированные дети были разделены на три 
группы. Первую группу составили 76 (41,5%) пациентов, 
которым была выполнена торакопластика с фиксацией 
мобилизованного грудинно-реберного комплекса 
наружной тракционной шиной. Во вторую группу вошли 
77 (42,1%) пациентов, оперированных по разработанному 
методу торакопластики. В третью группу вошли 30 (16,4%) 
пациентов, оперированных по классическому методу Nuss. 
Было проведено сравнение краткосрочных и отдаленных 
результатов между группами.

Результаты: Время операции было значительно короче в 
третьей группе (55 мин), а объем кровопотери был выше 
в первой группе (46,4±12,5 мл). Плевральный выпот и 
ателектаз наблюдались у 4 и 3 пациентов, ателектаз или 
пневмонит - у 3 и 2 пациентов в первой и третьей группах 
соответственно. Продолжительность послеоперационного 
болевого синдрома была значительно короче во второй 
группе с межреберной блокадой. Пневмоторакс был 
установлен у 4 и 3 пациентов в первой и третьей группах. 
Частичный рецидив и полный рецидив наблюдались у 3 
(4,1%) и 2 (2,7%) пациентов в первой группе.

Вывод: Краткосрочные и долгосрочные результаты 
были превосходными при проведении модифицированной 
торакопластики и процедур Nuss с низким уровнем 
осложнений.

Kлючевые слова: врожденная деформация, грудина, 
хирургическое лечение, отдаленные результаты.
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შედეგები ბავშვებსა და მოზარდებში
Narkhojayev Nurgali1,2, Turmetov Ibadulla2, Kemelbekov 

Kanatzhan1, Bektayev Erkebai1, Akhmetov Almasbek2, 
Zhunissov Bakhytzhan2.

1სამხრეთ ყაზახეთის სამედიცინო აკადემია, შიმკენტი, 
ყაზახეთი.

2ახმეტ იასავის საერთაშორისო ყაზახურ-თურქული 
უნივერსიტეტი, თურქეთი, ყაზახეთი.

გულმკერდის დეფორმაციას შორის პირველ ადგილს 
იკავებს თანდაყოლილი pectus excavatum (PE), რომელსაც 
თან ახლავს კარდიორესპირაციული სისტემის 
დარღვევები და სხვადასხვა კოსმეტიკური დეფექტები. 
გულმკერდის დეფორმაციის აღმოსაფხვრელად 
რადიკალური გზაა ქირურგიული კორექცია-
თორაკოპლასტიკა.

მასალა და მეთოდები: ეს კვლევა ჩატარდა 183 
პაციენტის ქირურგიული მკურნალობის შედეგებზე 
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PE-ს სხვადასხვა ფორმით 3-დან 18 წლამდე ასაკში. ყველა 
ბავშვი სამ ჯგუფად იყოფა. პირველი ჯგუფი შედგებოდა 
76 (41.5%) პაციენტისგან, რომლებსაც ჩაუტარდათ 
თორაკოპლასტიკა მობილიზებული სტერნალ-ნეკნის 
კომპლექსის ფიქსაციით გარე წევის ნამსხვრევზე. მეორე 
ჯგუფში შედიოდა თორაკოპლასტიკის შემუშავებული 
მეთოდით ოპერირებული 77 (42,1%) პაციენტი. 30 (16.4%) 
პაციენტის მესამე ჯგუფი ოპერირებდა კლასიკური 
Nuss მეთოდით. ჯგუფებს შორის შედარებული იყო 
მოკლევადიანი და გრძელვადიანი შედეგები.

შედეგები: ოპერაციის დრო მნიშვნელოვნად მოკლე 
იყო მესამე ჯგუფში (55 წთ) და სისხლის დაკარგვის 
მოცულობა უფრო მაღალი იყო პირველ ჯგუფში 
(46,4±12,5 მლ). პლევრის გამონაჟონი და ატელექტაზი 
დაფიქსირდა 4 და 3 პაციენტი და ატელექტაზი ან 

პნევმონიტი დაფიქსირდა 3 და 2 პაციენტი შესაბამისად 
პირველ და მესამე ჯგუფებში. პოსტოპერაციული 
ტკივილის სინდრომის ხანგრძლივობა მნიშვნელოვნად 
მოკლე იყო მეორე ჯგუფში ნეკნთაშუა ბლოკადით. 
პნევმოთორაქსი შეიქმნა 4 და 3 patiens პირველ და 
მესამე ჯგუფებში. ნაწილობრივი რეციდივი და სრული 
რეციდივი დაფიქსირდა 3 (4.1%) და 2 (2.7%) პაციენტი 
პირველ ჯგუფში. 

დასკვნა: მოკლე და გრძელვადიანი შედეგები 
შესანიშნავი იყო მოდიფიცირებული 
თორაკოპლასტიკისა და Nuss პროცედურებისთვის 
დაბალი გართულების მაჩვენებლებით.

საკვანძო სიტყვები: გულმკერდის დეფორმაცია, 
მკერდის ძვალი, ქირურგიული მკურნალობა, 
გრძელვადიანი შედეგები.
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