
Supplemental File S1. The search strategy. 

PubMed 

#1 “abnormal placenta” [TIAB] OR “placenta abnormality” [TIAB] OR “placental variants” [TIAB] 

#2 multilobed placenta [TIAB] OR bilobate placenta [TIAB] OR bilobed placenta [TIAB] OR placenta bilobate 

[TIAB] OR bipartite placenta [TIAB] OR placenta duplex [TIAB] OR succenturiate placenta [TIAB] OR 

accessory lobe [TIAB] OR succenturiate lobe [TIAB]OR circumvallate placenta [TIAB] OR circummarginate 

placenta [TIAB] OR fenestrated placenta [TIAB] OR ring-shaped placenta [TIAB] OR zonary placenta [TIAB] 

OR placenta membranacea 

#3 #1 OR #2  

 

Cochrane Library 

#1 “abnormal placenta”: ab,ti,kw OR “placenta abnormality”: ab,ti,kw OR “placental variants”: ab,ti,kw 

#2 multilobed placenta: ab,ti,kw OR placenta bilobate: ab,ti,kw OR bipartite placenta: ab,ti,kw OR placenta 

duplex: ab,ti,kw OR succenturiate lobe: ab,ti,kw OR fenestrated placenta: ab,ti,kw OR ring-shaped placenta: 

ab,ti,kw OR zonary placenta: ab,ti,kw OR placenta membranacea 

#3 bilobate placenta: ab,ti,kw OR bilobed placenta: ab,ti,kw OR succenturiate placenta: ab,ti,kw OR accessory 

lobe: ab,ti,kw OR succenturiate lobe: ab,ti,kw OR circumvallate placenta: ab,ti,kw OR circummarginate 

placenta: ab,ti,kw OR fenestrated placenta: ab,ti,kw 

#4 #1 OR #2 OR #3 

 

Scopus 

#1 TITLE-ABS-KEY (“abnormal placenta” OR “placenta abnormality” OR “placental variants”) 

#2 TITLE-ABS-KEY (“multilobed placenta” OR “bilobate placenta” OR “bilobed placenta” OR “succenturiate 

placenta” OR “accessory lobe” OR “succenturiate lobe” OR “circumvallate placenta” OR “circummarginate 

placenta” OR fenestrated placenta) 

#3 TITLE-ABS-KEY (“placenta bilobate” OR “bipartite placenta” OR “placenta duplex” OR “succenturiate 

lobe” OR “fenestrated placenta” OR “ring-shaped placenta” OR “zonary placenta” OR “placenta 

membranacea”) 

 

( ( ( TITLE-ABS-KEY ( "abnormal placenta"  OR  "placenta abnormality"  OR  "placental variants" ) )  OR  

( TITLE-ABS-KEY ( "abnormal placenta"  OR  "placenta abnormality"  OR  "bilobate placenta"  OR  

"bilobed placenta"  OR  "succenturiate placenta"  OR  "accessory lobe"  OR  "succenturiate lobe"  OR  

"circumvallate placenta"  OR  "circummarginate placenta"  OR  fenestrated  AND placenta ) )  OR  

( TITLE-ABS-KEY ( "placenta bilobate"  OR  "bipartite placenta"  OR  "placenta duplex"  OR  

"succenturiate lobe"  OR  "fenestrated placenta"  OR  "ring-shaped placenta"  OR  "zonary placenta"  

OR  "placenta membranacea" ) ) )  



Table S1. Metadata of eligible studies. 
Author Year Location Type Placenta Total N ART CD ID PTB PROM HDP FGR IUFD PA PPH PP PAS RPOC 

Smith M [1] 2022 NZL Case Mul (Furcate) -- 1 -- -- -- -- -- -- ○ -- -- -- -- -- -- 

Swanson K [2] 2021 USA Origianl Cir, Suc, Mul 311 11 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Kutuk MS [3] 2021 TUR Case Mul -- 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Celik OY [4] 2021 TUR Original Cir 154 77 -- ○ -- ○ -- ○ -- ○ ○ -- -- -- -- 

Detweiler M [5] 2021 USA Case Suc -- 1 -- -- -- -- -- -- -- -- -- -- ○ ○ -- 

Volodarsky A [6] 2021 CAN Original Cir, Suc, Mul 677 25 ○ -- -- -- -- -- -- -- -- -- -- -- -- 

Hasegawa J [7] 2021 JPN Case Cir -- 1 -- -- -- -- -- -- ○ -- -- -- -- -- -- 

Sacha CR [8] 2020 USA Original Mul, Suc 1140 132 ○ -- -- -- -- -- -- -- -- -- -- -- -- 

Volodarsky A [9] 2020 CAN Original Suc, Mul, Cir 1057 41 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Abgral M [10] 2020 FRN Case Mul -- 2 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Walter A [11] 2020 GER Series Mul -- 5 -- -- -- -- -- -- ○ -- -- -- -- -- -- 

Tang L [12] 2019 CHN Original Mem 79862 3 -- -- -- -- ○ -- ○ ○ -- -- ○ -- -- 

Hamadeh S [13] 2018 KSA Case Suc -- 1 -- ○ -- -- -- -- -- -- ○ -- -- -- -- 

Sharma N [14] 2017 IND Case Cir -- 1 -- -- -- -- -- -- -- ○ -- -- -- -- -- 

Stelzl PW [15] 2017 USA Case Suc -- 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Ma JS [16] 2016 CHN Original Suc 28256 294 ○ ○ -- ○ -- ○ ○ ○ -- ○ ○ -- ○ 

Biswas PR [17] 2016 BGD Case Mul -- 1 -- -- -- -- -- -- ○ -- -- -- ○ -- -- 

Yang PY [18] 2016 JPN Case Mul -- 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Suzuki S [19] 2015 JPN Original Cir, Suc, Mul 16965 355 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Patra S [20] 2015 IND Case Suc -- 1 -- -- -- -- -- -- -- -- -- ○ ○ -- -- 

Taniguchi H [21] 2014 JPN Original Cir 9149 92 ○ ○ ○ ○ ○ -- -- -- ○ -- -- -- -- 

Cavaliere AF [22] 2014 ITA Case Suc -- 1 -- ○ -- -- -- -- -- -- -- -- -- -- -- 

Ravangard SF [23] 2013 USA Case Mem -- 1 -- -- -- ○ -- -- -- -- ○ -- -- -- -- 

Morales J [24] 2012 SPN Case Suc -- 1 -- -- -- -- -- -- -- -- -- -- ○ -- -- 

Suzuki S [25] 2010 JPN Original Cir, Suc 11311 298 -- -- -- -- -- -- -- -- ○ -- ○ -- ○ 

Suzuki S [26] 2008 JPN Original Cir 722 11 -- -- -- -- -- -- ○ -- ○ -- -- -- -- 

Suzuki S [27] 2008 JPN Original Cir 7930 139 ○ ○ ○ ○ -- ○ ○ ○ ○ ○ -- -- -- 

Suzuki S [28] 2008 JPN Original Suc 7713 47 ○ ○ ○ ○ -- -- ○ ○ ○ ○ ○ -- ○ 

Seleye-Fubara D [29] 2005 NGA Case Suc -- 1 -- -- -- -- -- -- -- ○ ○ -- -- -- -- 

Ventolini G [30] 2004 USA Original Cir 88 4 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Brucks UA [31] 2002 USA Case Mul -- 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Shukunami K [32] 2001 JPN Case Suc -- 2 -- -- -- -- -- -- -- -- ○ -- ○ -- -- 

Walkup DWM [33] 2001 USA Case Mul -- 1 -- -- -- -- -- -- -- -- -- -- -- -- 

Chihara H [34] 2000 JPN Case Suc -- 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Harris RD [35] 1997 USA Original Cir -- 13 -- -- -- ○ -- ○ ○ -- ○ -- -- -- -- 

Steemers NY [36] 1995 BEL Case Zonary -- 1 -- ○ -- -- -- -- -- -- -- -- -- -- -- 

McCarthy J [37] 1995 USA Original CIr -- 12 ○ -- -- -- -- -- -- ○ ○ -- -- -- 

Sistrom CL [38] 1993 USA Original Cir 1784 3 -- -- -- ○ -- -- -- -- -- -- -- -- -- 

Dinh TV [39] 1992 USA Case Mem -- 1 -- -- -- -- -- -- -- -- -- -- ○ -- 

Bey M [40] 1991 USA Case Cir -- 1 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Greenberg JA [41] 1991 USA Case Mem -- 1 -- -- -- ○ -- -- -- -- ○ -- -- ○ -- 



Wilkins BS [42] 1991 GER Series Mem -- 7 -- -- -- ○ -- -- -- -- -- -- -- -- -- 

Hata K [43] 1988 JPN Series Suc -- 5 -- -- -- -- -- -- -- -- ○ -- -- -- -- 

Jeanty P [44] 1983 BEL Series Suc -- 4 -- -- -- -- -- -- -- -- -- -- -- -- -- 

Rolschau J [45] 1978 DEN Original Cir 447 19 -- -- -- ○ -- -- ○ -- -- -- -- -- -- 

Nelson LH [46] 1977 USA Case Suc -- 1 -- -- -- ○ -- -- -- -- -- -- -- -- -- 

Wladimiroff JW [47] 1976 NLD Case Mem -- 1 -- -- -- ○ -- -- -- ○ -- -- -- -- -- 

Mathews J [48] 1974 AUS Case Mem -- 1 -- -- -- ○ -- -- -- -- -- -- -- -- -- 

Information regarding the outcome of interest was extracted and is summarized in Table. Abbreviations: ○, data is avaiable; N, number of women with circumvallate placenta; --, not 

applicable; NZL, New Zealand; USA, United States of America; TUR, Turkey; CAN, Canada; JPN, Japan; FRN, France; GER, Germany; CHN; China; KSA, Kingdom of Saudi Arabia; 

IND, India; BGD, Bangladesh; ITA, Italy; SPN, Spain; NGA, Nigeria; BEL, Belgium; DEN, Denmark; NLD, Netherland; AUS, Australia; ART, Assisted reproductive technology; CD, 

cesarean delivery; ID, instrumental delivery; PTB, preterm birth; PROM, preterm rupture of membrane; HDP, hypertensive disorder of pregnancy; FGR, fetal growth restriction; IUFD, 

intrauterine fetal death; PA, placenta abruption; PP, placenta previa; PPH, postpartum; PAS, placenta accreta spectrum and RPOC, retained products of conception.



Table S2. Risk bias assessment of comparator studies. 

Authors Confounding Selection 
Classification of 

intervention 

Deviations from 

interventions 
Missing data 

Measurement of 

outcomes 

Reported 

results 
Overall bias 

Celik OY [4] ● ● ● ● ● ● ● ● 

Ma JS [16] ● ● ● ● ● ● ● ● 

Taniguchi H [21] ● ● ● ● ● ● ● ● 

Suzuki S [25] ● ● ● ● ● ● ● ● 

Suzuki S [26] ● ● ● ● ● ● ● ● 

Suzuki S [27] ● ● ● ● ● ● ● ● 

Rolschau J [45] ● ● ● ● ● ● ● ● 

Risk of bias assessment was performed using the Risk Of Bias In Non-randomized Studies–of Interventions tool (ROBINS-I) [49-51]. 

● Low risk of bias (the study is comparable to a well-performed randomized trial with regard to this domain)

● Moderate risk of bias (the study is sound for a non-randomized study with regard to this domain but cannot be considered comparable to a well-performed

randomized trial) 

● Serious risk of bias (the study has some important problems in this domain)

● Critical risk of bias (the study is too problematic in this domain to provide any useful evidence on the effects of intervention.

● No information on how to base a judgment on the risk of bias for this domain.



Table S3. Study characteristics regarding the circumvallate placenta. 

Author Year Location Type Comp Placenta Total Control N 

Swanson K [2] 2021 USA Original -- Cir, Suc, Mul 311 -- 3 
Celik OY [4] 2021 TUR Original Yes Cir 154 77 77 
Volodarsky A [6] 2021 CAN Original No Cir, Suc, Mul 677 8 
Hasegawa J [7] 2021 JPN Case -- Cir -- -- 1 
Volodarsky A [9] 2020 CAN Original -- Cir, Suc, Mul 1057 -- 11 
Sacha CR [8] 2020 USA Original -- Cir, Suc, Mul 1140 -- 62 
Sharma N [14] 2017 IND Case -- Cir -- -- 1 
Suzuki S [19] 2015 JPN Original No Cir, Suc, Mul 16965 16748 217 
Taniguchi H [21] 2014 JPN Original Yes Cir 9149 9057 92 
Suzuki S [25] 2010 JPN Original Yes Suc, Cir 11311 11096 215 
Suzuki S [26] 2008 JPN Original Yes Cir 722 711 11 
Suzuki S [27] 2008 JPN Original Yes Cir 7930 7666 139 
Ventolini G [30] 2004 USA Original -- Cir 88 -- 3 
Harris RD [35] 1997 USA Original -- CIr 62 49 1* 
McCarthy J [37] 1995 USA Original No CIr -- -- 12 
Sistrom CL [38] 1993 USA Original No Cir 1784 1781 3 
Bey M [40] 1991 USA Case -- Cir -- -- 1 
Rolschau J [45] 1978 DEN Original Yes Cir 447 426 19 

*12 cases were partial circumvallate placenta. Abbreviations: type, type of study; comp, comparator study; Placenta,

included type of abnormal placenta; --, not applicable; Mul, multilobed placenta, Suc, succenturiate placenta; Cir,

circumvallate placenta; N, number of women with circumvallate placenta; Comp, comparator study; USA, United States

of America; Tur, Turkey; CAN, Canada; JPN, Japan; DEN, Denmark



Table S4. Study characteristics regarding the succenturiate lobe placenta. 

Abbreviations: type, type of study; comp, complications; --, not applicable; Placenta, included type of abnormal placenta; 

Mul, multilobed placenta, Suc, succenturiate placenta; Cir, circumvallate placenta; N, number of women with 

succenturiate lobe placenta, USA, United States of America; CAN, Canada; KSA, Kingdom of Saudi Arabia; CHN, China; 

JPN, Japan; IND, India; ITA, Italy; NGA, Nigeria; BEL, Belgium. 

Author Year Location Type Placenta Total N 
Swanson K [2] 2021 USA Original Suc, Mul, Cir 313 6 
Detweiler M [5] 2021 USA Case Suc -- 1 
Volodarsky A [6] 2021 CAN Original Suc, Mul, Cir 677 6 
Sacha CR [8] 2020 USA Original Mul, Suc 1040 70 
Volodarsky A [9] 2020 CAN Original Suc, Mul, Cir 1057 13 
Hamadeh S [13] 2018 KSA Case Suc -- 1 
Stelzl PW [15] 2017 USA Case Suc -- 1 
Ma JS [16] 2016 CHN Original Suc 28256 294 
Suzuki S [19] 2015 JPN Original Cir, Suc, Mul 16965 114 
Patra S [20] 2015 IND Case Suc -- 1 
Cavaliere AF [22] 2014 ITA Case Suc -- 1 
Morales J [24] 2012 SPN Case Suc -- 1 
Suzuki S [25] 2010 JPN Original Suc, Cir 11311 83 
Suzuki S [28] 2008 JPN Original Suc 7703 47 
Seleye-Fubara D [29] 2005 NGA Case Suc -- 1 
Shukunami K [32] 2001 JPN Case Suc -- 2 
Chihara H [34] 2000 JPN Case Suc -- 1 
Hata K [43] 1988 JPN Series Suc -- 5 
Jeanty P [44] 1983 BEL Series Suc -- 4 
Nelson LH [46] 1977 USA Case Suc -- 1 



Table S5. Study characteristics regarding the multilobed placenta. 

Abbreviations: type, type of study; comp, complications; Placenta, included type of abnormal placenta; 

Mul, multilobed placenta; Suc, succenturiate placenta; Cir, circumvallate placenta; N, number of women 

with multilobed placenta; --; not applicable; NZL, New Zealand; USA, United States of America; CAN, 

Canada; FRN, France; GER, Germany; BGD, Bangladesh; JPN, Japan. * All cases were twins. 

Author Year Location Type Placenta Total N 

Smith M [1] 2022 NZL Case Mul (Furcate) -- 1 

Swanson K [2] 2021 USA Original Suc, Mul, Cir 311 2 

Volodarsky A [6] 2021 CAN Original Suc, Mul, Cir 695 11 

Volodarsky A [9] 2020 CAN Original Suc, Mul, Cir 1057 17 

Abgral M [10] 2020 FRN Case Mul -- 2 

Walter A [11] 2020 GER Series Mul -- 5* 

Biswas PR [17] 2016 BGD Case Mul -- 1 

Yang PY [18] 2016 JPN Case Mul -- 1 

Suzuki S [19] 2015 JPN Original Cir, Suc, Mul 16965 24 

Brucks UA [31] 2002 USA Case Mul -- 1 

Walkup DWM [33] 2001 USA Case Mul -- 1 



Table S6. Previous studies regarding the placenta membranacea. 

Author Year Location Type Total N 

Tang L [12] 2019 CHN Original 79862 3 

Ravangard SF [23] 2013 USA Case -- 1 

Dinh TV [39] 1992 USA Case -- 1 

Greenberg JA [41] 1991 USA Case -- 1 

Wilkins BS [42] 1991 GER Series -- 7 

Mathews J [48] 1974 AUS Case -- 1 

Wladimiroff JW [47] 1973 NLD Case -- 1 

Abbreviations: type, type of study; comp, complications; Placenta, included type of abnormal placenta; N, number of 

women with placenta membranacea; original, original articles, series, case series; case, case reports; --; not applicable; 

CHN, China; USA, United States of America; GER, Germany; AUS, Australia; NLD, Netherland. 
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