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Abstract: 

Background: Placenta previa and placenta accreta spectrum are important causes of severe 

hemorrhage during cesarean delivery and remain associated with substantial maternal 

morbidity and mortality.  Uterotonic agents, uterine packing, balloon tamponade, compression 

sutures, vascular ligation, arterial embolisation, and hysterectomy are examples of 

conventional management; however, these procedures may be unsuccessful, technically 

difficult, or linked to serious complications and infertility. A straightforward, conservative 

surgical method that makes advantage of the cervix as a natural compressive structure is 

cervical tamponade with cervical inversion. In order to compress the bleeding placental bed 

while preserving cervical canal patency, the cervical lip is pulled into the uterine cavity and 

sutured to the matching lower uterine segment. According to available clinical data, this 

method can quickly achieve haemostasis, minimise blood loss and the necessity for a 

hysterectomy, protect the uterus and future fertility, and enable direct bleeding point viewing 

and suturing. Therefore, for women with placenta previa or placenta accreta spectrum, cervical 

tamponade may be a practical and effective way to reduce heavy bleeding following caesarean 

surgery. 
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Introduction: 

Globally, the incidence of placenta previa and placenta previa accreta has significantly increased in recent 

decades (1). There is agreement in the literature that a number of important factors, such as increased rates of 

Caesarean sections, a larger incidence of uterine operations, and advanced maternal age, contribute to this increase, 

even though the exact pathophysiology is yet unknown (2).  

Nearly 14% of maternal deaths in low-income nations are caused by postpartum haemorrhage, a serious 

complication linked to placenta previa (3).  

One of the main causes of postpartum haemorrhage associated with a low-lying placenta is the discrepancy 

between the bottom and upper portions of the uterus. Compared to the top segment, the lower uterine segment exhibits 

a slower retraction and a robust vascular supply. When uterotonic drugs fail to control blood loss, surgery is required 

(4).  

The literature has reported a variety of methods for controlling severe bleeding that occurs during caesarean 

sections when placenta previa is present (5). 

These techniques include the use of gauze to pack the uterus, balloon tamponade, the B-Lynch suture technique, the 

use of parallel vertical compression sutures, a square suturing technique, and the closure or embolisation of the internal 

iliac and uterine arteries. The success rates of various therapies, however, vary widely (5). The most popular method 
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for treating postpartum haemorrhage (PPH) is oversewing the bleeding location. However, the lower segment and 

cervical canal haemorrhaging sites are frequently located too deeply, and the severity of the bleeding may mask their 

precise placements (6).  

A straightforward method of suturing an inverted lip of the cervix over the bleeding placental bed was successfully 

used to control the bleeding, save the patient's life, and preserve her uterus, according to a case report by Dawlatly et 

al. (7). 

In cases of placenta previa, cervical tamponade has become a new and useful technique for managing bleeding during 

caesarean sections. This method minimises the requirement for drastic surgical intervention while providing a focused, 

physiological approach to haemostasis by using the cervix as a natural compressive structure (8). 

Mechanism of Cervical Tamponade: 

Rapid haemostasis results from the cervical inversion procedure's temporary reduction of vascular blood 

supply to the lower uterine section. Three main arterial branches supply the lower section of the uterus: the uterine 

artery forms the upper branch, the cervical artery forms the middle branch, and the vaginal arteries create the lower 

branch. These arteries anastomose in the intramural portion of the cervico-vaginal junction or at the border between 

the vagina and uterine isthmus. Unusual connections between these arteries develop in some pathologic situations, 

such as placenta percreta, which can result in problems controlling bleeding and haemostasis (9). The arterial flow 

between the uterine and vaginal arteries may change in certain circumstances due to uterine anastomotic interactions 

(10). Suturing the bleeding spots on the placental bed takes longer when the cervix is inverted because the pressure 

on the arteries in the lower segment temporarily restricts them and lowers blood flow (11).  

For a number of reasons, repeated caesarean sections may benefit from the cervical inversion approach. First, the 

diameter of the prior scar may be reduced because the Kerr incision is made in its center. Second, the lower section 

will be relatively soft and easily inverted if the surgery is carried out right after the placenta and newborn are delivered. 

Third, the cervix is almost always unripe and the lower segment is in a tensile state, making it easy to grasp the cervical 

lip and invert the cervix. This is because nearly all women with placenta previa have a planned caesarean delivery or 

are referred for an emergency caesarean immediately after the start of parturition bleeding before advanced dilatation 

or effacement (ripening) of the cervix and severe bleeding occurs (12). 

Technique of Cervical Tamponade — Cervical Inversion 

The cervical inversion technique was defined as an easy, quick, and successful way to manage serious 

bleeding from the placental bed after caesarean procedure in cases of placenta previa and placenta previa accreta in 

the prospective study by El Gelany et al. (8).  

To enable cervical elevation and manipulation, the patient was placed in a dorsal lithotomy with hip abduction 

and flexion while under general or spinal anaesthesia. There was noticeable bleeding from the lower uterine region 

following the delivery of the foetus and placenta removal. To grip the anterior or posterior cervical lip and pull it 

upward into the uterine cavity, a long Allis forceps was inserted into the uterine incision. Next, using two to three 

simple interrupted absorbable stitches (Vicryl or Vicryl rapide No. 0), the inverted cervical lip was sutured to the 

matching wall of the lower uterine segment (anterior cervical lip to anterior wall, posterior cervical lip to posterior 

wall). In order to preserve patency and avoid stenosis, a Hegar dilator was retrogradely introduced via the cervical 

canal during suturing (8).  

By squeezing the bleeding placental location, this inversion and suturing approach produced a natural tamponade 

effect that helped haemostasis while maintaining the cervical canal and surrounding structures. The average time to 

complete the procedure was 5.4 ± 0.6 minutes. The uterine incision was closed normally once the tamponade was 

secured, and patients were observed for cervical integrity and bleeding after the procedure (8). 
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Clinical Evidence Supporting Cervical Tamponade: 

N. Sakhavar et al. (12) reported successful use of cervical inversion in cases of placenta previa accreta and 

increta. Hemostasis was achieved within minutes in all cases, with preservation of the uterus and no significant 

postoperative complications. 

 

Figure 1 : Schematic illustrations of cervical inversion. (A) Horizontal incision of the uterus (Kerr incision). (B) 

Inversion of the cervix and lower segment into the uterus; the inverted region is shown as a dotted line. (C) Inversion 

of the cervix and lower segment into the uterus; a window has been removed for better observation of the inverted 

region. (D) Repair of the Kerr incision after the cervix has been returned to its Original position.(12) 

In a similar vein, women receiving caesarean sections for placenta previa and placenta accreta spectrum were 

included in a prospective research by El Gelany et al. (8). In around 95% of instances, cervical tamponade effectively 

stopped bleeding, and the rates of hysterectomy and postoperative morbidity were significantly decreased. 

Randomised controlled studies provide high-level evidence in favour of cervical tamponade. The usefulness 

of cervical inversion as a conservative surgical approach was confirmed by Alalfy et al. (13), who showed that it 

greatly outperformed standard surgical haemostatic procedures in reducing bleeding after caesarean surgery for 

placenta previa. 

Comparison with Other Hemostatic Techniques: 

Because the lower uterine segment has reduced myometrial contractility, uterotonic medications are 

frequently unsuccessful in treating placenta previa (14). PPH can be prevented and managed in a number of ways. The 

first step in stopping bleeding is to use uterotonics; if this doesn't work, further methods such uterine tamponade and 

gauze packing, a Foley's catheter, a Sengstaken–Blakemore tube, or a Bakri balloon can be used (15).  

Although uterine or hypogastric artery ligation and arterial embolisation are effective treatments for severe 

PPH, these procedures can be challenging to carry out in practice, and complications have been documented (16). The 
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small number of contemporary angiography units with a knowledgeable, skilled staff on call around-the-clock and the 

perceived risk of transferring a patient in an unstable condition to the angiography suite are the reasons for the low 

use of uterine artery embolisation, as previously reported (17). 

A hydrostatic balloon catheter tamponade technique was described by Johanson et al. (18). The greatest 

drawback of packing the uterus, though, is that the bleeding may continue yet go unnoticed for some time. It may be 

challenging to pinpoint the exact location of bleeding when there is extensive bleeding. The use of blind compression 

sutures, such as transverse annular, parallel vertical, or circular isthmic-cervical sutures, may result in additional 

complications, such as closure of the uterus cavity, infection, and pyometra from intrauterine adhesions, partial uterine 

wall necrosis, and blood entrapment. Furthermore, more crucial time would be lost if blind sutures are performed 

repeatedly. In contrast, cervical inversion allows surgeons to directly view the bleeding locations and manage them 

with fewer sutures (6). 

The B-Lynch or brace suturing technique is another conservative surgical method in which compression 

sutures are used to apply pressure. This procedure may result in myometrial defects and gradual entire or partial 

myometrial ischaemic necrosis, which could be dangerous during a subsequent pregnancy. Furthermore, it only 

applies to upper segment haemorrhage (6). Furthermore, there may not always be surgeons with experience doing 

this technique (12). 

In order to preserve uterine integrity and future fertility, cervical inversion was initially used in 2011 as a 

conservative surgical technique to reduce postpartum haemorrhage in a young lady with placenta previa complicated 

with localised placenta increta. The method has been effectively used since that first publication, and no 

intraoperative or postoperative problems have been documented. Cervical inversion seems to be an acceptable and 

successful treatment for postpartum haemorrhage in clinically recognised cases of placenta previa based on these 

clinical outcomes. There is less chance of further tissue damage, cervical canal narrowing, and bleeding from suture 

or needle insertion sites because the treatment is technically straightforward and enables direct observation of the 

bleeding sites (12). 

References: 

1. Garmi, G., & Salim, R. (2012). Epidemiology, etiology, diagnosis, and management of placenta accreta. 

Obstet Gynecol Int, 2012(1), 873929.  

2. Heller, D. S. (2022). The Placenta Accreta Spectrum. Benirschke's Pathology of the Human Placenta, 271-

280.  

3. Chandraharan, E., Rao, S., Belli, A.-M., & Arulkumaran, S. (2012). The Triple-P procedure as a conservative 

surgical alternative to peripartum hysterectomy for placenta percreta. International Journal of Gynecology & 

Obstetrics, 117(2), 191-194. 

4. Fuglsang, K., & Petersen, L. K. (2010). New local hemostatic treatment for postpartum hemorrhage caused 

by placenta previa at cesarean section. Acta Obstetricia et Gynecologica Scandinavica, 89(10), 1346-1349.  

5. Nishijima, K., Shukunami, K.-i., Arikura, S., & Kotsuji, F. (2005). An operative technique for conservative 

management of placenta accreta. Obstetrics & Gynecology, 105(5 Part 2), 1201-1203.  

6. Anand, A. R., Gupta, D., & Prasad, A. (2013). Reducing intraoperative lower segment blood loss in placenta 

previa with Ashok Anand stitch. International Journal of Reproduction, Contraception, Obstetrics and 

Gynecology, 2(2), 135-141.  

7. Dawlatly, B., Wong, I., Khan, K., & Agnihotri, S. (2007). Using the cervix to stop bleeding in a woman with 

placenta accreta: a case report. BJOG: An International Journal of Obstetrics & Gynaecology, 114(4), 502-

504. doi:https://doi.org/10.1111/j.1471-0528.2006.01189.x 

8. El Gelany, S. A. A., Abdelraheim, A. R., Mohammed, M. m. M., Gad El-Rab, M. T., Yousef, A. M., Ibrahim, 

E. M., & Khalifa, E. M. (2015). The cervix as a natural tamponade in postpartum hemorrhage caused by 

https://doi.org/10.1111/j.1471-0528.2006.01189.x


International Journal of Multiphysics 

Volume 18, No. 3, 2024 

ISSN: 1750-9548 

 

5997 
 

placenta previa and placenta previa accreta: a prospective study. BMC Pregnancy Childbirth, 15(1), 295. 

doi:10.1186/s12884-015-0731-9 

9. Jaraquemada, J. M. P., Mónaco, R. G., Barbosa, N. E., Ferle, L., Iriarte, H., & Conesa, H. A. (2007). Lower 

uterine blood supply: extrauterine anastomotic system and its application in surgical devascularization 

techniques. Acta Obstetricia et Gynecologica Scandinavica, 86(2), 228–234. 

10. Gizzo, S., Zambon, A., Saccardi, C., Patrelli, T. S., Di Gangi, S., Carrozzini, M., . . . Nardelli, G. B. (2013). 

Effective anatomical and functional status of the lower uterine segment at term: estimating the risk of uterine 

dehiscence by ultrasound. Fertility and sterility, 99(2), 496–501. e492. 

11. Landon, M. B. (2010). Predicting uterine rupture in women undergoing trial of labor after prior cesarean 

delivery. Paper presented at the Seminars in perinatology. 

12. Sakhavar, N., Heidari, Z., & Mahmoudzadeh-Sagheb, H. (2015). Cervical inversion as a novel technique for 

postpartum hemorrhage management during cesarean delivery for placenta previa accreta/increta. 

International Journal of Gynecology & Obstetrics, 128(2), 122–125. 

doi:https://doi.org/10.1016/j.ijgo.2014.08.020 

13. Alalfy, M., Hussein, E., Saber, W., Elsharkawy, M., Salama, S., Lasheen, Y., . . . Eltaieb, E. (2021). Alalfy 

modified cervical inversion technique as a tamponade in controlling PPH in placenta previa, a multicentric 

double blind randomized controlled trial. The Journal of Maternal-Fetal & Neonatal Medicine, 34(19), 3162–

3168.  

14. Sentilhes, L., Merlot, B., Madar, H., Sztark, F., Brun, S., & Deneux-Tharaux, C. (2016). Postpartum 

haemorrhage: prevention and treatment. Expert review of hematology, 9(11), 1043–1061.  

15. Kumru, P., Demirci, O., Erdogdu, E., Arısoy, R., Ertekin, A. A., Tugrul, S., & Pekin, O. (2013). The Bakri 

balloon for the management of postpartum hemorrhage in cases with placenta previa. European Journal of 

Obstetrics & Gynecology and Reproductive Biology, 167(2), 167–170. 

16. LAw, L. W., Chor, C. M., & Leung, T. Y. (2010). Use of hemostatic gel in postpartum hemorrhage due to 

placenta previa. Obstetrics & Gynecology, 116(2 Part 2), 528-530. 

17. Ganguli, S., Stecker, M. S., Pyne, D., Baum, R. A., & Fan, C.-M. (2011). Uterine artery embolization in the 

treatment of postpartum uterine hemorrhage. Journal of Vascular and Interventional Radiology, 22(2), 169–

176.  

18. Johanson, R., Kumar, M., Obhrai, M., & Young, P. (2001). Management of massive postpartum haemorrhage: 

use of a hydrostatic balloon catheter to avoid laparotomy. British Journal of Obstetrics and Gynaecology, 

108(4), 420–422. 

 

 

 

 


