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PREVALENCE OF LADD SYNDROME |IN CHILDREN IN THE
STRUCTURE OF CONGENITAL DEVELOPMENTAL DEFECTS

'Toshmatov Kh.Z., “Toshboev Sh.O., Ajimamatov Kh.T.
'Head of the Department of Neonatal Surgery,
Andijan Regional Children's Multidisciplinary Medical Center, Andijan, Uzbekistan

’Head of Department of Anaesthesiology, Reanimatology and Emergency Pediatrics
Andijan state medical institute, Andijan, Uzbekistan

?Assistant of the Department of Pediatric Surgery,
Andijan state medical institute, Andijan, Uzbekistan

Background: This study examined the prevalence of Ladd syndrome and the
relationship between SL and demographic factors in the Republic of Uzbekistan.

Methods: Data were obtained from the medical records of children born with
congenital malformations for 5 years (2015-2020) in 13 subjects of the Republic of
Uzbekistan.

Results: The total number of births was 3,759,310. 3037 cases of congenital
malformations were registered, of which malformations of the digestive tract were
1315 children, among which 50 (3.8%) children were diagnosed with SL. In terms of
relative risk (RR), the risk of having LS was high in newborns (RR = 1.94; 95% ClI
1.47-2.56). The maximum relative risk was observed in newborns with low birth
weight (RR=1.25; 95% CI 0.96 - 1.64).

Conclusion: This study analyzed the prevalence of SL in various regions of the
Republic of Uzbekistan. The prevalence of LS remained stable during the study
period, and the relative risk of LS was related to maternal age, birth weight, and
severity.

Keywords: Ladd's band, congenital malformations, children

The urgency of the problem: According to the literature, the incidence rate of
incomplete intestinal circulation in infants is 1:500 - 1:6000. It is 2 times more
common in boys and girls [6, 23]. Authors of our country and the CIS countries
combined numerous intestinal fixation and rotation anomalies with the concept of
"incomplete intestinal circulation” [6, 8], while foreign literature uses the term
"malrotation” [1, 15, 18]. Intestinal malrotation may account for up to 50% of all
gastrointestinal tract infections in the infant population. In 35-40% of cases, babies
are diagnosed in the 1st week of life, in 50-60% in the neonatal period [1, 3,23,31].
Congenital twisting of the midgut accompanied by hyperfixation of the duodenum is
often observed, and this condition is called "Ledd's syndrome" (LS) and requires
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urgent diagnosis and surgical treatment [16]. The main clinical presentation of LS is
associated with intestinal obstruction caused by compression of the duodenum and
twisting of the midgut, often leading to severe complications. The development of
peritonitis due to circulatory failure due to torsion of the large part of the intestine or
acute necrosis of the intestine can occur during intrauterine development, as well as
after the birth of the baby, and can be prone to recurrence. LS are the most common
form of upper intestinal obstruction (11.3%) and intestinal malrotation (37.7%) in
infants [14, 23], is manifested by the development of symptoms of intestinal
obstruction and peritonitis [17, 27], at the same time, it is characterized by
concomitant somatic pathologies and negative prenatal factors. Usually, intestinal
torsion develops in the 3-5th day of the baby, but it is noted that it develops later,
even in adults [21, 23]. It is considered urgent to conduct epidemiological studies of
congenital developmental defects, especially intestinal malrotation and Ladda's
syndrome, to study the prevalence and incidence of these defects according to
regional and demographic characteristics (gender of babies, age of mother, and region
of residence). This is important not only in determining the causes and risk factors of
the development of these defects, but also in creating a sufficient infrastructure and
material base. Significant positive results are being achieved in infant surgery due to
many studies conducted in the field of neonatology, as well as improvement of
diagnostic equipment, and advances in infant intensive care. However, in developing
countries, problems regarding neonatal surgical care and treatment of congenital
malformations of the digestive tract remain. In addition, there is not enough scientific
information on this problem from these countries [3, 13], and there are almost no
scientific publications on this problem from Central Asian countries. The cited
scientific aspects determine the need to study the distribution index of the defect in
the region, its dynamics, in order to choose the scope of medical services and
preventive measures for babies born with esophageal atresia.

The purpose of the study: To study the incidence of Ladd’s syndrome among
children born with congenital developmental defects in the regions of the Republic of
Uzbekistan in 2015-2020 years.

Research materials and methods: The statistical indicators were analyzed of
infants admitted with congenital developmental defects (CDD) to the Regional
Neonatal Surgery Department of the Andijan Regional Children's Multidisciplinary
Medical Center (ARCMMC) as a regional institution and the Regional Neonatal
Surgery Training Center (RNSTC) under the Republican Perinatal Center (RPC) as a
republic institution, and the proportion of babies born with intestinal obstruction was
determined. In turn, statistical data on the distribution of upper intestinal obstructions
with different genesis (duodenal atresia, membrane, embryonic hernia, common
pancreas) and the incidence of Ladd 's syndrome in this group were studied (Fig. 1).
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Figure 1. Research design

The research period was 5 years (2015-2020), and all the data were collected
from children born in 12 regions of the Republic of Uzbekistan - Tashkent, Andijan,
Fergana, Namangan, Surkhandarya, Kashkadarya, Syrdarya, Navoi, Khorezm,
Samarkand, Bukhara, Jizzakh, and the Republic of Karakalpakstan received through
epidemiological monitoring.

The 10th revision of the International Classification of Diseases (ICD-10) was
used to recordthe occurrences of the defect. Children born with other congenital
anomalies of the intestine (Q43.0) and congenital anomalies of rotation and fixation
of the intestine (Q43.3) were included in the study. The main indicators for the
analysis were the child's gender, birthweight, mother's age and the number of births.
The coefficient of calculations was made in relation to the total number of live births
(per 10,000 births) according to the data obtained from the statistical reports of the
State Statistics Committee of the Republic of Uzbekistan. The distribution, namely
prevalence (PR) of LS was calculated according to Poisson's law, with a 95%
confidence interval (Cl) using the Clopper-Pearson binomial "exact" method based
on the B -distribution by dividing by the total birth rate. The relative risk (RR) index
was used to estimate the effect of a particular factor. The significance of differences
was calculated by y criteria. Dispersion statistical analysis was performed to
compare the average indicators of the prevalence of the defect in different regions of
the Republic of Uzbekistan. A significance level of 5% was chosen as the threshold
value for all criteria.
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Results: During the study period, the total birth rate in the studied regionsin
2015-2020 was 3,759,310. Among them, a total of 3,037 babies were born with
congenital developmental defects, 209 (13.3%) of them had upper tract birth defects
with intestinal obstruction were detected. According to the analysis of appeals during
the study period, in both medical institutions, the majority of patients admitted with
congenital malformations were digestive tract malformations (Table 1).

RPC RNSTC ARCMMC overall

a0c. % adec. % a0c. %
Other digestive tract CDD 1164 38,3 198 6,52 1362 44,8
Upper digestive tract 120 3,95 39 1,28 159 5,23
Ladd’s syndrome 31 1,02 19 063 50 1,64
Other organs CDD 1214 40,0 252 8,27 1466 48,3
All 2529 83,3 508 16,7 3037 100

Table 1. The number of hospitalized patients with congenital developmental
defectsin the cross section of institutions (abs., %)

Other congenital defects in the digestive tract, such as esophageal atresia,
pylorostenosis, anorectal malformations, colon pathologies, and lower intestinal
obstructions, made up 44.8% of the total number of congenital defects. In 1466
(48.3%) patients, urogenital birth defects, teratoid tumors, as well as birth defects
related to the anterior abdominal wall and diaphragm defects were identified.
Complete intestinal obstruction, dangerous obstruction in the form of atresia,
intestinal stenosis or acute mesenteric blood circulation disorders of bowel
movement was observed in 106 (50.7%) infants and toddlers and was
characterized by an acute course of the disease. Intestinal permeability and partial
violation of mesenteric blood circulation were observed in 95 (45.4%) patients,
regardless of age and anatomical level, and the disease was chronic in these
children. Also chronic-recurrent form of the disease was observed in 8 (3.8%)
children with partial intestinal obstruction.

Ladd's syndrome accounted for 50 (46.3%) of birth defects with upper
intestinal obstruction. This birth defect was found in 26.8% of cases in boys, in
19.5% in girls in a ratio of 1.3:1.0. According to the ageperiod, children under 0-1
months have a higher prevalence with 21.3% and 16.7%, respectively (Fig. 2).
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Figure 2. Distribution of children with Ladd syndrome in congenital
malformations of the digestive tract by age and sex

Ladd syndrome as the only congenital defect was found in 31 (62.0%)
children. 11 (58.2%) of the remaining 19 (38.0%) patients had birth defects in
other organs and systems, including the cardiovascular system - 3 (27.3%), the
central nervous system - 1 (9.01%), in the urogenital system - 2 (18.2%),
locomotor system - 1 (9.01%), broncho-pulmonary dysplasia - 1 (9.01%) . Defects
in such cooperation are included in the category of developmental disabilities. 3
(27.3%) children had two or more abnormalities of the digestive tract. Overall
prevalence of Ladd syndrome according to the results of the analysis was 0.11
(95% CI: 0.911 — 1.000) per 10,000 births (Table 2).

The lowest prevalence was found in Khorezm, Surkhandarya, Navoi,
Kashkadarya provinces (0.02; 95% CI 0.003-0.105), as well as in the Republic of
Karakalpakstan, and this indicator was 0.08 per 10,000 births; 95%CI was 0.011-
0.134, the highest prevalence of Ladd's syndrome corresponded to Tashkent region
and was 0.33:10000 (95%CI 0.285-0.567), such an indicator was Andijan (0.27;
95%CI 0.135 - 0.385) and Namangan regions (0.20; 95%CI 0.076-0.297) were also
observed (p<0.05). It should be noted that there was no significant difference between
the average prevalence of birth defects in all regions (p>0.05). Also, there was no
statistical relationship between the prevalence of Laddsyndrome and the geographical
location of the region, but a difference in the prevalence rate was found between
distant and neighboring regions (p<0.05).
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Overall Prevalence  Confidence
Regions birth (10000 per interval
incidence cases live births)  (95%CI)
Republic oF 239057 2 0,08 0,011-0,134
Karakalpakstan
Andijon 437 129 12 0,27 0,135-0,385
Bukhara 237 911 0 0 0
Jizzakh 202 813 0 0 0
Kashkadarya 491 891 1 0,02 0,003-0,105
Navoi 129 912 1 0,08 0,003-0,105
Namangan 398 564 8 0,20 0,076-0,297
Samarkand 567 879 0 0 0
Surkhandarya 407 567 1 0,02 0,003-0,105
Sirdarya 113 258 3 0,26 0,016-0,175
Tashkent 640081 21 0,33 0,285-0,567
Ferghana 495 531 0 0 0
Khorezm 239 534 1 0,04 0,003-0,105
overall 4601127 50 0,11 0,911-1,000

Table 2. Average indicators and 95% confidence intervals of the Ladd
syndrome occurrence rate by regions of the Republic of Uzbekistan (2015-2020,

prevalence)

According to the results of the analysis of the prevalence of Ladd's syndrome
in the structure of birth defects of the digestive tract recorded in all institutions of the
republic, this indicator had a statistical difference in different years (Fig. 3).
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Figure 3. Dynamics of hospitalization of children diagnosed with upper intestinal
obstruction as part of congenital developmental defects of the digestive tract

According to the data of the diagram, during the research period, dynamics of
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(95%CI: 0.199-0.468) across the years.

Volume-3
Issue-1

birth defects of digestive tract changed over the years, and it is accounted that
majority cases were in 2018-2019 years, the number of hospitalized children were
equal to 186 (11.8%) and 176 (11.2%), respectively. The dynamics of hospitalization
of patients with upper intestinal obstruction increased in 2015-2017, and in turn, the
incidence of Ladd's syndrome increased in these years, and in 2016, with the highest
rate (16, 32%), there were a total of 29 cases. As shown in Table 3 and Figure 4, the
prevalence of Ladd syndrome ranged from 0.06 (95%CI: 0.026-0.201) to 0.22

Ov_erall o Prevalencc_e Confidence

years birth incidences | (per 1_0000 live interval (95%CI)
rates births)

2015Yy. 734141 9 0,12 0,09-0,319
2016y. 726170 16 0,22 0,199-0,468
2017 y. 715519 4 0,06 0,026-0,201
2018'y. 768520 7 0,09 0,069-0,262
2019y. 814960 8 0,10 0,083-0,285
2020 y. 841817 6 0,07 0,056-0,238
Overall 3759310 50 0,13 0,911-1,000

Table 3. The prevalence rate of esophageal atresia in the Republic of

Uzbekistan by year(2015-2019, prevalence)
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Figure 4. Average indicators and 95% confidence intervals (Cl) of Ladd
syndrome occurrence rates by regions of the Republic of Uzbekistan (incidence
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Based on the results obtained from both medical institutions, we calculated the
relative risk (RR) of Ladd's syndrome, depending on the child's gender, body weight,
mother's age and pregnancy (Table 4).

Demographic factors | n bicl?t\;lel;gltles r p RR 959% CI
Male | 29 | 1778651 | 0.16
gender Fomale 21 1o808es o1 | 2005 | 154 | 0877-269
. 500-
\?v'eritmt() 2999 | 37| 2276361 1 016 | oo | 185 | 09853486
9ti9) 1">3000 | 13| 1482345 | 0,09
<19 | 13| 812458 | 0,16
g/lgthers 2034 28  2oeaion [o1p | 7005 | 129 | 06702498
g >35 | 9 | 682744 | 013 |>005| 1.21 | 0519-2.839
1 | 34| 2018764 | 017
Pregnancy >1 16 | 1740542 | 0.09 <0,05| 1,83 | 1,011-3,319

Table 4. General indicators of incidence rate (per 10,000 births) and
relative risk (RR) of esophageal atresia according to various factors * -
compared to 19-year-old mothers; r — share; CI - confidence interval; RR -
relative risk

As can be seen from the table, maternal age 19 and younger had no effect on
the risk of birth with intestinal malrotation and Ladd syndrome at the 5% level
(RR=1.29; CI 0.670-2.498; r>0.05). However, forthe first pregnancy (RR=1.83; 95%
Cl 1.011-3.319) as well as for low birth weight infants (RR=1.85; 95% CI 0.985-
3.486) were observed to be statistically significantly higher. The maximum indicator
of relative risk corresponded to children born with a birth weight of less than 3000
grams, and RR=1.85, respectively; 95% CI 0.985-3.486 and RR 1.83; 95% CI was
1.011-3.319.

Discussion: It is known that the study of the epidemiological description of
diseases is necessary to determine the nature of their development, risk factors, and to
distinguish high-risk groups. Congenital anomalies are one of the main causes of
infant mortality, childhood morbidity and disability, and are considered one of the
serious problems of the health care system [10].

According to the experts of the obstetrics, perinatal and pediatric epidemiology
research group of the Center for Biostatistics and Epidemiology of the Maternité Port
Royal (INSERM U1153) [3], the population level of birth defects based on a set of
data obtained from regional and national programs makes it possible to estimate their
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high or low rates as a reference. According to the results of this multicenter study,
there was a negative correlation between perinatal death and termination of
pregnancy due to congenital anomalies, and it was 75.5%. In this study, based on the
data obtained from the reports of children's medical centers of the Republic of
Uzbekistan, the interrelationship of digestive tract congenital defects, in particular
Ladd's syndrome, with certain demographic and clinical factors was studied. A search
of 30 years of scientific publications between 1992 and 2022 using the keywords
"Ladd syndrome", "intestinal malrotation", "epidemiology", "prevalence" through the
PubMed bio-medical research search engine included malrotation and Ladd
syndrome population data. No detailed epidemiological studies were found. Most of
the newly published scientific information is devoted to the epidemiology of all
congenital malformations [3,5, 8,9, 13, 0] or anomalies of the digestive tract, the
occurrence of malrotation syndrome [208, 12, 20], its co-occurrence with other
congenital malformations [7], and the diagnosis [22, 24, 29, 30, 32] and surgical
treatment [6, 19, 28]. There have also been studies investigating the incidence of
intestinal malrotation in older patients [25, 26]. In particular, A. Perez and P.
Pickhardt [26] studied the cases of intestinal malrotation in 11,176 adult patients
according to demographic, clinical, visualization methods and surgical data based on
the results of computed tomography colonography (CTC) within one center.

According to the results of the study, malrotation was detected in 27 cases
(mean age 62+9 years; male to female ratio 15:12), 17 of them from the CT
colonography screening cohort (0.17% prevalence), 10 (75% prevalence; p <0.001)
detected at colonoscopy. According to these authors, CT colonography compared to
optical colonoscopy, intestinal malrotation is detected 4 times more often, and this is
justified by anatomical problems in endoscopy.

Some detailed information on the results of an epidemiological study on
intestinal malrotation in children Published by M.B. Forrester and R.D. Merz [11].
This study examined the epidemiology of intestinal malrotation in a Hawaiian
pediatric population between 1986 and 1999, based on data from the Population
Registry of Birth Defects. According to the resultsof the study, intestinal malrotation
was detected in 81 cases and was 2.86 per 10,000 live births, and the rate of
malrotation was significantly higher in 1993-99 than in 1986-92 (RR=1.42; 95%ClI:
1.04-1.90). According to the results of our research, the incidence rate of Ladd
syndrome increased in 2015-2017 and reached a total of 29 cases with the highest
rate in 2016 (16 cases, 32%), the prevalence rate over the years was 0.06 (95% CI:
0.026-0.201) to 0.22 (95% CI: 0.199-0.468) were found (Table 3, Figure 4). The
reason for such differences may be the ethnic composition of the population. For
example, Asians (RR=1.95;95% CI: 1.12-3.17), Pacific Islanders (RR=2.41; 95% ClI:
1.63-3 .44) and significantly more frequent in Filipinos (RR=1.82; 95%CI: 1.02-
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3.01). In addition, differences between populations are related to differences in data
collection methods (differences in diagnosis, different variants of defects and their
sampling). Taking into account such differences, it isdesirable to develop national
programs and registries that allow the assessment and monitoring of the level of
disability for each population. According to the results of the monitoring of birth
defects allow to us to control intestinal malrotations in different regions of the
Republic of Uzbekistan.

It made it possible to assess the incidence of Ladd syndrome. One of the main
limiting factors in our study is the relatively small number of identified cases. This is
most likely due to insufficient recording or insufficient diagnosis of these defects in
the institutions' registers and reports. Relatively low detection limits the power of the
study, but some statistically insignificant data may be significant for a meta-analysis
or a large cohort. Based on the collection of data from all regions of the republic, it
became possible to study the clinical and epidemiological description of congenital
developmental defects in large database. As a result of the study, in addition to the
population description of this syndrome, the epidemiological description of the defect
was also studied and compared with foreign research data. Also, for the first time, we
estimated the relative risk of Ladd syndrome according to demographic indicators,
which was recorded on the basis of the monitoring of congenital malformations.
According to the results of our study, 50 (46.3%) of Ladd's syndromes were
congenital defects with upper intestinal obstruction. This birth defect was found in
26.8% of cases in boys, in 19.5% in girls in a ratio of 1.3:1.0, according to the age
period, children under 0-1 months were higher with 21.3% and 16.7%, respectively.

Another important risk factor for malformation is the age of the mother. One of
the reasons for paying special attention to this factor in recent years is the high
incidence of women giving birth at an older age in developed countries [1].
According to the results of our study, there was no effect on the risk of birth with
intestinal malrotation and Ladd syndrome at the 5% level when the mother was 19
years old or younger (RR=1.29; Cl 0.670-2.498; r>0.05). But first for pregnancies
(RR=1.83; 95% CI 1.011-3.319) as well as for low birth weight infants (RR=1.85;
95% CI 0.985-3.486) this indicator was observed to be statistically significantly
higher. According to the data provided by M.B. Forrester and R.D. Merz [11], the
incidence rate of malrotation was inversely proportional to the age of the mother
(p=0.028). There was no significant difference in terms of children's gender and
associated birth defects, respectively, the relative risk was RR=0.98; 1.86, the 95%
confidence interval was 95%CI: 0.70-1.34 and 0.38-5.44. However, the relative risk
was slightly higher (RR=3.90: 95%CI: 2.83-5.24) in infants with a birth weight of
less than 3000 grams. Such changes were observed in our study.

Thus, during this study, the distribution and meeting characteristics of Ladd's
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syndrome were determined depending on the studied indicators, and these
characteristics almost coincided with the data of other scientific publications. At the
same time, the continuous study of the epidemiology of Ladd's syndrome within the
framework of the monitoring of congenital developmental defects serves as a basis
for determining not only this defect, but also the clinical demographic factors of
anomalies with intestinal rotation disorders in the composition of congenital defects,
and in turn, the mortality rate, morbidityand serves to a certain extent to determine
disability.

206



Art of Medicine Volume-3
International Medical Scientific Journal Issue-1

References:

1. Abdelhafeez A, Alagtal M, Tareen F, Gillick J. The incidence of
symptomatic malrotation post gastroschisis repair. Eur J Pediatr Surg. 2011
Dec;21(6):375-6. doi: 10.1055/s-0031-1286342. Epub 2011 Oct 5. PMID: 21976229.

2. Ahn D, Kim J, Kang J, Kim YH, Kim K. Congenital anomalies and
maternal age: A systematic review and meta-analysis of observational studies. Acta
Obstet Gynecol Scand. 2022 May;101(5):484-498. doi: 10.1111/a0gs.14339. Epub
2022 Mar 14. PMID: 35288928; PMCID: PMC9564554

3. Anand U, Kumar R, Priyadarshi RN, Kumar B, Kumar S, Singh VP.
Comparative study of intestinal malrotation in infant, children, and adult in a tertiary
care center in India. Indian J Gastroenterol. 2018 Nov;37(6):545-549. doi:
10.1007/s12664-018-0914-1. Epub 2018 Dec 7. PMID: 30535747

4. Best KE, Rankin J, Dolk H, Loane M, Haeusler M, Nelen V, Verellen-
Dumoulin C, Garne E, Sayers G, Mullaney C, O'Mahony MT, Gatt M, De Walle H,
Klungsoyr K, Carolla OM, Cavero-Carbonell C, Kurinczuk JJ, Draper ES, Tucker D,
Wellesley D, Zymak-Zakutnia N, Lelong N, Khoshnood B. Multilevel analyses of
related public health indicators: The European Surveillance of Congenital Anomalies
(EUROCAT) Public Health Indicators. Paediatr Perinat Epidemiol. 2020
Mar;34(2):122-129. doi: 10.1111/ppe.12655. PMID: 32101337; PMCID:
PMC7064886

5. Boyle B, Addor MC, Arriola L, Barisic I, Bianchi F, Csaky-Szunyogh M,
de Walle HEK, Dias CM, Draper E, Gatt M, Garne E, Haeusler M, Kéllén K, Latos-
Bielenska A, McDonnell B, Mullaney C, Nelen V, Neville AJ, O'Mahony M,
Queisser-Wahrendorf A, Randrianaivo H, Rankin J, Rissmann A, Ritvanen A,
Rounding C, Tucker D, Verellen-Dumoulin C, Wellesley D, Wreyford B, Zymak-
Zakutnia N, Dolk H. Estimating Global Burden of Disease due to congenital
anomaly: an analysis of European data. Arch Dis Child Fetal Neonatal Ed. 2018
Jan;103(1):F22-F28. doi: 10.1136/archdischild-2016-311845. Epub 2017 Jun 30.
PMID: 28667189; PMCID: PMC5750368.

207



Art of Medicine Volume-3
International Medical Scientific Journal Issue-1

6. Catania VD, Lauriti G, Pierro A, Zani A. Open versus laparoscopic
approach for intestinal malrotation in infants and children: a systematic review and
meta-analysis. Pediatr Surg Int. 2016 Dec;32(12):1157-1164. doi: 10.1007/s00383-
016-3974-2. Epub 2016 Oct 5. PMID: 27709290.

7. Chesley PM, Melzer L, Bradford MC, Avansino JR. Association of
anorectal malformation and intestinal malrotation. Am J Surg. 2015 May;209(5):907-
11; discussion 912. doi: 10.1016/j.amjsurg.2014.12.028. Epub 2015 Feb 24. PMID:
25836042,

8. Corsello G, Giuffré M. Congenital malformations. J Matern Fetal Neonatal
Med. 2012 Apr;25 Suppl 1:25-9. doi: 10.3109/14767058.2012.664943. Epub 2012
Mar 14. PMID: 22356564.

9. DeSilva M, Munoz FM, Mcmillan M, Kawai AT, Marshall H, Macartney
KK, Joshi J, Oneko M, Rose AE, Dolk H, Trotta F, Spiegel H, Tomczyk S, Shrestha
A, Kochhar S, Kharbanda EO; Brighton Collaboration Congenital Anomalies
Working Group. Congenital anomalies: Case definition and guidelines for data
collection, analysis, and presentation of immunization safety data. Vaccine. 2016 Dec
1;34(49):6015-6026. doi: 10.1016/j.vaccine.2016.03.047. Epub 2016 Jul 18. PMID:
27435386; PMCID: PMC5139892.

10. Dolk H, Loane M, Garne E. The prevalence of congenital anomalies in
Europe. Adv Exp Med Biol. 2010;686:349-64. doi: 10.1007/978-90-481-9485-8 20.
PMID: 20824455

11. Forrester MB, Merz RD. Epidemiology of intestinal malrotation, Hawaii,
1986-99. Paediatr Perinat Epidemiol. 2003 Apr;17(2):195-200. doi: 10.1046/j.1365-
3016.2003.00480.x. PMID: 12675787

12. Garne E, Rasmussen L, Husby S. Gastrointestinal malformations in Funen
county, Denmark--epidemiology, associated malformations, surgery and mortality.
Eur J Pediatr Surg. 2002 Apr;12(2):101-6. doi: 10.1055/s-2002-30158. PMID:
12015653.

208



Art of Medicine Volume-3
International Medical Scientific Journal Issue-1

13. Golalipour MJ, Ahmadpour-Kacho M, Vakili MA. Congenital
malformations at a referral hospital in Gorgan, Islamic Republic of Iran. East
Mediterr Health J. 2005 Jul;11(4):707-15. PMID: 16700387.

14. Graziano K, Islam S, Dasgupta R, Lopez ME, Austin M, Chen LE, Goldin
A, Downard CD, Renaud E, Abdullah F. Asymptomatic malrotation: Diagnosis and
surgical management: An American Pediatric Surgical Association outcomes and
evidence based practice committee systematic review. J Pediatr Surg. 2015
Oct;50(10):1783-90. doi: 10.1016/j.jpedsurg.2015.06.019. Epub 2015 Jun 30. PMID:
26205079

15. Hill SJ, Heiss KF, Mittal R, Clabby ML, Durham MM, Ricketts R, Wulkan
ML. Heterotaxy syndrome and malrotation: does isomerism influence risk and
decision to treat. J Pediatr Surg. 2014 Jun;49(6):934-7; discussion 937. doi:
10.1016/j.jpedsurg.2014.01.026. Epub 2014 Jan 31. PMID: 24888838.

16. Ladd W. Congenital obstruction of the duodenum in children. N Engl J
Med. 1932;206:277-283.

17. Landisch R, Abdel-Hafeez AH, Massoumi R, Christensen M, Shillingford
A, Wagner AJ. Observation versus prophylactic Ladd procedure for asymptomatic
intestinal rotational abnormalities in heterotaxy syndrome: A systematic review. J
Pediatr Surg. 2015 Nov;50(11):1971-4. doi: 10.1016/j.jpedsurg.2015.08.002. Epub
2015 Aug 8. PMID: 26358665

18. Langer JC. Intestinal Rotation Abnormalities and Midgut Volvulus. Surg
Clin North Am. 2017 Feb;97(1):147-159. doi: 10.1016/j.suc.2016.08.011. PMID:
27894424,

19. Lukish J, Levitt M, Burd RS, Kane T, Sandler T. More evidence against
appendectomy at the time of a Ladd procedure. J Pediatr Surg. 2022 Nov;57(11):751.
doi: 10.1016/j.jpedsurg.2022.05.016. Epub 2022 May 29. PMID: 35738918

20. Lupo PJ, Isenburg JL, Salemi JL, Mai CT, Liberman RF, Canfield MA,
Copeland G, Haight S, Harpavat S, Hoyt AT, Moore CA, Nembhard WN, Nguyen
HN, Rutkowski RE, Steele A, Alverson CJ, Stallings EB, Kirby RS; and The

National Birth Defects Prevention Network. Population-based birth defects data in

209



Art of Medicine Volume-3
International Medical Scientific Journal Issue-1

the United States, 2010-2014: A focus on gastrointestinal defects. Birth Defects Res.
2017 Nov 1;109(18):1504-1514. doi: 10.1002/bdr2.1145. PMID: 29152924; PMCID:
PMC5915361.

21. Martinez-Leo B, Chesley P, Alam S, Frischer JS, Levitt MA, Avansino J,
Dickie BH. The association of the severity of anorectal malformations and intestinal
malrotation. J Pediatr Surg. 2016 Aug;51(8):1241-5. doi:
10.1016/j.jpedsurg.2016.04.008. Epub 2016 Apr 21. PMID: 27238502.

22. Mishra PR, Stringer MD. Intestinal malrotation in extremely premature
infants: a potential trap. Pediatr Surg Int. 2021 Nov;37(11):1607-1612. doi:
10.1007/500383-021-04969-0. Epub 2021 Jul 25. PMID: 34304286.

23. Morozov DA, Pimenova ES, Tatochenko VK, Bakradze MD, Gadliya DD,
Morozova OL, Talalaev AG. [Surgical treatment of rare combination of intestinal
malrotation with secondary lymphangiectasia]. Vestn Ross Akad Med Nauk.
2015;(1):56-62. Russian. doi: 10.15690/vramn.v70i1.1232. PMID: 26027272.

24. Morris G, Kennedy A Jr, Cochran W. Small Bowel Congenital Anomalies:
a Review and Update. Curr Gastroenterol Rep. 2016 Apr;18(4):16. doi:
10.1007/s11894-016-0490-4. PMID: 26951229.

25. Neville JJ, Gallagher J, Mitra A, Sheth H. Adult Presentations of
Congenital Midgut Malrotation: A Systematic Review. World J Surg. 2020
Jun;44(6):1771-1778. doi: 10.1007/s00268-020-05403-7. PMID: 32030442.

26. Perez AA, Pickhardt PJ. Intestinal malrotation in adults: prevalence and
findings based on CT colonography. Abdom Radiol (NY). 2021 Jul;46(7):3002-3010.
doi: 10.1007/s00261-021-02959-3. Epub 2021 Feb 9. PMID: 33558953.

27. Razumovsky A.Yu., Dronov A.F., Smirnov A.N., Sokolov Yu.Yu.,
Subbotin 1.V., Kholostova V.V., Al-Mashat N.A., Zalikhin D.V., Mannanov A.G.,
Fateev Yu.E., Stepanov A.E., lonov A.L., Ashmanov K.Yu., Kirsanov A.S. Intestinal
malrotation in children outside the neonatal period (a multicenter study). Detskaya
khirurgiya (Russian Journal of Pediatric Surgery). 2017; 21(4): 177-181. (in Russ.).
DOI: http//dx.doi.org/10.18821/1560-9510-2017-21-4-177-181

210



Art of Medicine Volume-3
International Medical Scientific Journal Issue-1

28. Saberi RA, Gilna GP, Slavin BV, Cioci AC, Urrechaga EM, Parreco JP,
Perez EA, Sola JE, Thorson CM. Outcomes for Ladd's procedure: Does approach
matter? J Pediatr Surg. 2022 Jan;57(1):141-146. doi: 10.1016/j.jpedsurg.2021.09.016.
Epub 2021 Sep 20. PMID: 34657741.

29. Sivakumar A, Mahadevan A, Lauer ME, Narvaez RJ, Ramesh S, Demler
CM, Souchet NR, Hascall VC, Midura RJ, Garantziotis S, Frank DB, Kimata K,
Kurpios NA. Midgut Laterality Is Driven by Hyaluronan on the Right. Dev Cell.
2018 Sep 10;46(5):533-551.e5. doi: 10.1016/j.devcel.2018.08.002. Epub 2018 Aug
30. PMID: 30174180; PMCID: PMC6207194.

30. Svetanoff WJ, Srivatsa S, Diefenbach K, Nwomeh BC. Diagnosis and
management of intestinal rotational abnormalities with or without volvulus in the
pediatric population. Semin Pediatr Surg. 2022 Feb;31(1):151141. doi:
10.1016/j.sempedsurg.2022.151141. Epub 2022 Feb 18. PMID: 35305800.

31. Toshmatov HZ, Toshboev SO. Abnormal embryogenesis as a pathogenetic
factor of the development of intestinal malrotationUNIVERSUM: xumus wu
OmoIoTHS. 2021; 3(81): 25-27 (In Russ). URL.:
https://7universum.com/ru/nature/archive/item/11352

32. Wong K, Van Tassel D, Lee J, Buchmann R, Riemann M, Egan C, Youssfi
M. Making the diagnosis of midgut volvulus: Limited abdominal ultrasound has
changed our clinical practice. J Pediatr Surg. 2020 Dec;55(12):2614-2617. doi:
10.1016/j.jpedsurg.2020.04.012. Epub 2020 May 3. PMID: 32471760.]

33.Zvizdic Z, Becirovic N, Milisic E, Jonuzi A, Terzic S, Vranic S.
Epidemiologic and clinical characteristics of selected congenital anomalies at the
largest Bosnian pediatric surgery tertiary center. Medicine (Baltimore). 2022 Dec
2;101(48):e32148. doi: 10.1097/MD.0000000000032148. PMID: 36482591; PMCID:
PMC9726290.

211



