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ABSTRACT
Postpartum hemorrhage is a major cause of obstetric morbidity and mortality, 
being associated with hemorrhagic shock and risk of disseminated intravascular 
coagulopathy. Primary postpartum hemorrhage occurs within 24 hours of delivery 
and cases classified as secondary occur after 24 hours and up to 6 weeks postpartum. 
A rare cause of secondary postpartum hemorrhage is vascular subinvolution of 
the placental implantation site. The underlying pathophysiological mechanism 
is unknown. However, this condition is considered idiopathic and non-iatrogenic 
because of its process of occurrence and development. Without other secondary 
causes of postpartum hemorrhage, this condition is characterized by prolonged 
and/or excessive uterine bleeding, which can lead to fulminant hemodynamic 
collapse. The anatomopathological diagnosis is based on the finding of persistent, 
patent, large, dilated and partially thrombus-occluded myometrial arteries, which 
are adjacent to normally involuted vessels. Hysterectomy is the treatment for 
cases of severe hemorrhage. The aim of the study is to present a case of secondary 
postpartum hemorrhage caused by subinvolution of the placental site.
Key words: Postpartum hemorrhage, Placenta subinvolution, Placental extracts

RESUMEN
La hemorragia posparto es una de las principales causas de morbimortalidad 
obstétrica, al asociarse con choque hemorrágico y riesgo de coagulopatía intravascular 
diseminada. La hemorragia posparto primaria ocurre en las 24 horas posteriores al 
parto y los casos clasificados como secundarios ocurren después de las 24 horas y 
hasta las 6 semanas posteriores al parto. Una causa rara de hemorragia posparto 
secundaria es la subinvolución vascular del sitio de implantación placentaria. El 
mecanismo fisiopatológico subyacente es desconocido. Sin embargo, esta condición 
es considerada idiopática y no iatrogénica por su proceso de aparición y desarrollo. 
Sin otras causas de hemorragia posparto secundarias, esta condición está 
caracterizada por sangrado uterino prolongado y/o excesivo, que puede provocar 
colapso hemodinámico fulminante. El diagnóstico anatomopatológico está basado 
en el hallazgo de arterias miometriales persistentes, permeables, grandes, dilatadas 
y parcialmente ocluidas por trombos, que están adyacentes a vasos normalmente 
involucionados. La histerectomía es el tratamiento para los casos de hemorragias 
severas. El objetivo del estudio es presentar un caso de hemorragia posparto 
secundaria causada por subinvolución del lecho placentario.
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IntroductIon

Postpartum hemorrhage (PPH) is an obstetric emergency that can fol-
low vaginal or cesarean delivery. It is one of the main causes of maternal 
mortality with an incidence of approximately 5-20% of deliveries. The 
current definition, based on the quantification of blood loss, has lim-
itations, so there is great variability in the frequency of diagnosis(1). It 
can be classified as primary or secondary. Cases considered as primary 
occur within 24 hours after delivery, while secondary postpartum hem-
orrhage occurs between the mid puerperium and 6 weeks after deliv-
ery. Its incidence is 1-2% in pregnant women and is generally associated 
with greater morbidity than maternal mortality(2).

Subinvolution of the placental site (SPS) is a cause of secondary PPH 
due to inadequate regression of the endovascular trophoblast after de-
livery. Uteroplacental arteries that underwent physiological changes to 
adapt to fetoplacental needs do not involute or return to their pregesta-
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tional state. The characteristic clinical picture is 
hemorrhage of abrupt onset, which can produce 
fulminant hemodynamic collapse, accompanied 
by an enlarged uterus and whose maximum in-
cidence is during the second week of puerperi-
um(3). The diagnosis is based on clinical findings 
and evidence of subinvoluted vessels in the pla-
cental bed in the absence of placental debris(4). 
A case of secondary postpartum hemorrhage 
caused by subinvolution of the placental site is 
presented.

case report

A 29-year-old female patient, gestation III, para 
II, cesarean section I, came to the obstetric 
emergency room for moderate intensity bleed-
ing with clots, accompanied by dizziness, head-
ache and nausea. She had a history of cesarean 
section for acute fetal distress 26 days before 
the onset of symptoms, with satisfactory post-
operative evolution. She was discharged on the 
third postpartum day with hemoglobin of 9.1 g/
dL, coagulation parameters within normal val-
ues and oral iron supplementation. She denied 
personal history of trauma, thrombophilias or 
malignant neoplasms.

On admission she was afebrile, sweating and 
with marked cutaneous-mucosal pallor. He-
modynamic parameters were blood pressure 
90/50 mmHg, heart rate 125 beats per minute 
and respiratory rate 18 breaths per minute. The 
abdomen was soft, depressible and non-painful. 
There was a Pfannenstiel type abdominal inci-
sion with correct healing, without evidence of 
erythema or purulent discharge. The uterus was 
at the midpoint between the symphysis pubis 
and the umbilical scar. Gynecologic examination 
showed genital bleeding in moderate amount, 
accompanied by clots. Speculoscopy presented 
the cervix closed with no evidence of tears or 
lacerations. There was no evidence of lesions or 
tears in the vulvovaginal region.

Laboratory test results were hemoglobin of 6.5 
g/dL with hematocrit of 21%. Leukocyte count 
and formula, renal and hepatic functionalism, 
electrolytes, coagulation, thrombophilias, C-re-
active protein, erythrocyte sedimentation rate, 
and urine examination were within normal lim-
its. Human chorionic gonadotropin test was 
negative. Transvaginal ultrasonography showed 
an enlarged uterus, with concavity occupied in 

the middle third by a 4 x 2-centimeter hetero-
geneous echogenic image on the posterior as-
pect of the uterine isthmus, without signs of re-
tained placental tissue or a visible uterine scar 
abnormality. Color Doppler evaluation showed 
increased peak systolic velocity with low resis-
tance wave in the area of the concavity (Figure 
1).

In view of the clinical and imaging findings, frac-
tionated uterine curettage was performed un-
der general anesthesia obtaining little materi-
al during the procedure, and it was decided to 
place an intrauterine catheter and use uteroton-
ics (intravenous oxytocin, intramuscular methy-
lergometrine and rectal misoprostol) and blood 
products (3 units of globular concentrate). As 
the patient's condition did not improve, it was 
determined to perform a gynecological laparot-
omy.

During surgery, the uterus was enlarged and 
pale in color. The lower segment showed no 
signs of hysterorrhaphy dehiscence or active 
bleeding. There was no evidence of blood collec-
tions or intra-abdominal secretions. In view of 
the above, the decision was to perform a sub-
total hysterectomy with preservation of the left 
adnexa. Postoperative recovery was uneventful, 
and the patient was discharged after 5 days.

Anatomopathologic examination showed a large 
uterus with sutured surgical incision in the low-
er anterior wall of the uterus with adherent clot 
(Figure 2). Microscopic evaluation noted endo-
metrial areas with multiple dilated and perme-
able thick-walled distorted vessels with depo-
sition of fibrinoid material replacing the media. 
These vessels showed partial absence of endo-
thelial lining with variable sized, partially occlu-
sive, recanalized thrombi in the subendometri-
al and myometrial regions, but were absent in 
the thickness of the myometrium. Trophoblas-
tic cells were also found in and around the spi-
ral arteries, degenerative in appearance, large, 
pale and often vacuolated. Microscopic sections 
of the adherent clot contained inflamed necro-
tizing decidua. The surrounding myometrium 
had normally involuted vessels adjacent to the 
subinvoluted vessels, which had lax adventitia, 
bright eosinophilic mid-layer, thickened intima 
and identifiable endothelial lining, with small 
slit-like vascular lumina (Figure 3). There was 
no retained placental tissue, signs of placental 
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accreta or evidence of malignant lesions. These 
findings were compatible with the diagnosis of 
late PPH associated with SPS.

dIscussIon

PPH is an obstetric emergency that occurs re-
gardless of the type of delivery. It can occur with-
in 24 hours after delivery (primary) or within 24 
hours after delivery up to 6 weeks postpartum 
(secondary)(5). Primary and secondary PPH share 
common causes which may include uterine ato-
ny, retained placental debris, placental accreta, 
endometrial infections, hereditary thrombo-
philias, consuming coagulopathies, and perineal 
injuries. However, secondary PPH has attracted 
less attention, probably due to its low frequen-
cy and that it is associated more with maternal 
morbidity than maternal mortality(1).

The mechanism of placental site involution after 
delivery is still not clearly defined. The uteropla-
cental arteries undergo thrombosis and reorga-
nization following contraction of the placental 

site and endometrial regeneration(6). In SPS, the 
uterine arteries and the placental bed muscula-
ture fail to involute and return to their preges-
tational state. The vessels are dilated, tortuous 
and partially hyalinized, with loss of endothelial 
lining and internal elastic lamina. The endovas-
cular trophoblast does not involute, resulting in 
persistent dilatation of the vessels, leading to 
the onset of postpartum bleeding. This process 
is idiopathic rather than iatrogenic in origin(1).

The exact pathophysiology of SPS is unknown. 
Some authors have proposed the involvement 
of immunological components leading to ab-
normal interaction between maternal tissues 
and the fetal trophoblast(7). However, there is 
evidence showing that the deposits of comple-
ment components and immunoglobulins are 
similar between pregnant women with SPS and 
healthy pregnant women(8). Other studies have 
proposed that abnormal activity of complement 
components or long-lasting expression of apop-
totic genes (such as the Bcl-2 oncoprotein that 
inhibits apoptosis and increases cell survival) 

Figure 1. Transvaginal ulTrasound images. a) Tumor along The inner Third oF The myomeTrium oF The posTerior aspecT oF The uTerus. B) 
doppler ulTrasound showing hypoechoic TorTuous vessels wiTh increased peak sysTolic velociTy and low resisTance waves.
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lead to partial and temporary luminal occlusion 
of uterine vessels in the superficial myometrium 
at the site of placental implantation(9).

Most cases of SPS are diagnosed within the sec-
ond week after delivery, but there are reports 
of cases up to two months after delivery. Gen-
erally, the onset of genital bleeding is usually 
abrupt, prompting patients to seek immediate 
medical attention(1). The main differential diag-
noses include gestational trophoblastic disease, 
retained placental debris, placental accreta, 
and endometritis. Laboratory findings, such as 
elevated chorionic gonadotropin levels, inflam-
matory markers, and positive blood/vaginal cul-
tures, along with examination of the birth canal, 
are essential to identify the cause of PPH(3).

The severity of PPH may be exacerbated by 
local tissue proinflammatory factors(10). In ad-
dition, it may be increased by the presence of 
active infection, which may lead to the devel-
opment of disseminated intravascular coagula-
tion(11). Some authors have proposed that this 
condition is more frequent in patients undergo-

ing cesarean section, probably associated with 
mechanical changes (alteration of myometrial 
contraction and involution, fibrotic prolifera-
tion in the scar), immunological (autoimmune 
processes, reaction to suture material, local 
inflammation, lymphomonocytic and cytokine 
activity) or molecular (over- or underexpres-
sion of growth factor genes involved in uterine 
healing). These genes modify the replacement 
of decidua by endometrium, decreasing vascu-
lar collagen deposits, platelet aggregation and 
factor XIII activity at the maternal-fetal inter-
face(12).

Ultrasound diagnosis of SPS can be made by 
pulsed wave Doppler ultrasound showing hy-
poechoic tortuous vessels with low-resistance 
vascular waves along the inner third of the 
myometrium. However, these alterations may 
be difficult to differentiate from congenital or 
acquired arteriovenous malformations. On the 
other hand, retained ovarian debris may present 
similar sonographic findings, so it is important 
to document the presence of echogenic placen-
tal tissue in the endometrial cavity(3).

Figure 2. congesTive uTerus showing region oF placenTal siTe wiTh mulTiple Blood cloTs.
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Evaluation of the placental bed by examination 
of the entire uterus is the only way to make the 
diagnosis of SPS. In this condition hyalinized 
fragments of distended and patent uterine ar-
teries with partial occlusion by thrombosis can 
be observed(2). Unlike trophoblastic tumors, in 
the subinvoluted placental site the presence of 
endovascular trophoblast is an isolated finding 
and does not show a proliferation of trophoblas-
tic cells. Fibrinoid changes of the vascular wall 
and the presence of inflammatory cells may sug-
gest gynecologic or systemic vasculitis; but there 
are trophoblastic cells replacing the vascular en-
dothelium(13).

The incidence of secondary PPH caused by SPS is 
very low, so its therapeutic management is simi-
lar to primary PPH(4). The main objective is imme-
diate hemodynamic stabilization and avoidance 
of coagulopathy. However, the use of measures 

Figure 3. paThologic examinaTion images. a) dilaTed, TorTuous and parTially ThromBosed arTeries aT The siTe oF placenTal implanTaTion 
TogeTher wiTh involuTed arTeries (hemaToxylin-eosin sTain, 20x). B) paTenT myomeTrial arTery wiTh FiBrinoid degeneraTion oF iTs walls (hema-
Toxylin-eosin sTain, 100x).

other than hysterectomy remains controver-
sial, especially in cases with severe bleeding(14). 
Conservative treatment options include surgical 
evacuation of the uterine cavity, treatment with 
uterotonics and selective percutaneous arterial 
embolization of the uterine arteries, but the use-
fulness of these measures is not supported by 
sufficient data(15).

In conclusion, SPS is a rare form of secondary 
PPH. It is caused by the absence of changes in 
the uterine arteries in their pregestational state. 
Its pathophysiology is unknown and should be 
considered as a differential diagnosis to other 
causes of secondary PPH. It is essential to quick-
ly identify the severity of bleeding to avoid he-
modynamic shock and the development of co-
agulopathies. SPS is an important process to be 
aware of, as it implies an idiopathic, rather than 
iatrogenic, cause of PPH.



Maira Sarmiento-Piña, Eduardo Reyna-Villasmil

6   Rev Peru Ginecol Obstet. 2024;70(3)

references

1. Ramkumar S, Kharshiing T. Vessel subinvolution of the placen-
tal implantation site: A case report and review of supportive lit-
erature. Cureus. 2021;13(2):e13472. doi: 10.7759/cureus.13472

2. Costa MA, Calejo LI, Martinez-de-oliveira J, Laurini R. Late-onset 
postpartum hemorrhage from placental bed subinvolution: a 
case report. J Reprod Med. 2005;50(7):557-60.

3. Zubor P, Kajo K, Dokus K, Krivus S, Straka L, Bodova KB, et al. 
Recurrent secondary postpartum hemorrhages due to placen-
tal site vessel subinvolution and local uterine tissue coagulopa-
thy. BMC Pregnancy Childbirth. 2014;14:80. doi: 10.1186/1471-
2393-14-80

4. Fawcus S, Moodley J. Postpartum haemorrhage associated with 
caesarean section and caesarean hysterectomy. Best Pract 
Res Clin Obstet Gynaecol. 2013;27(2):233-49. doi: 10.1016/j.
bpobgyn.2012.08.018

5. Zheng F, Wen H, Shi L, Wen C, Wang Q, Yao S. Incidence of 
postpartum hemorrhage based on the improved combined 
method in evaluating blood loss: A retrospective cohort study. 
PLoS One. 2023 Jul 28;18(7):e0289271. doi: 10.1371/journal.
pone.0289271

6. Kavalar R, Arko D, Fokter Dovnik N, Takač I. Subinvolution of 
placental bed vessels: case report and review of the literature. 
Wien Klin Wochenschr. 2012;124(19-20):725-30. doi: 10.1007/
s00508-012-0219-9

7. Triantafyllidou O, Kastora S, Messini I, Kalampokis D. Subin-
volution of the placental site as the cause of hysterectomy 
in young woman. BMJ Case Rep. 2021;14(2):e238945. doi: 
10.1136/bcr-2020-238945

8. Guedes-Martins L, Gaio AR, Saraiva J, Cunha A, Macedo F, 
Almeida H. Uterine artery impedance during the first eight 
postpartum weeks. Sci Rep. 2015;5:8786. doi: 10.1038/
srep08786

9. Khong TY, Abdul Rahman H. Bcl-2 expression delays postpar-
tum involution of pregnancy-induced vascular changes in the 
human placental bed. Int J Gynecol Pathol. 1997;16(2):138-42. 
doi: 10.1097/00004347-199704000-00009

10. Zrubek H, Sikorski M. Local coagulation confined to the uterus 
and adnexa--case description. Ginekol Pol. 1994;65(10):593-5

11. Chalkias A. Shear Stress and Endothelial Mechanotransduction 
in Trauma Patients with Hemorrhagic Shock: Hidden Coagulop-
athy Pathways and Novel Therapeutic Strategies. Int J Mol Sci. 
2023;24(24):17522. doi: 10.3390/ijms242417522

12. Edwards AK, van den Heuvel MJ, Wessels JM, Lamarre J, Croy 
BA, Tayade C. Expression of angiogenic basic fibroblast growth 
factor, platelet derived growth factor, thrombospondin-1 and 
their receptors at the porcine maternal-fetal interface. Reprod 
Biol Endocrinol. 2011;9:5. doi: 10.1186/1477-7827-9-5

13. Chawla T, Bouchard-Fortier G, Turashvili G, Osborne R, Hack K, 
Glanc P. Gestational trophoblastic disease: an update. Abdom 
Radiol (NY). 2023;48(5):1793-815. doi: 10.1007/s00261-023-
03820-5

14. Powell S, Garrahy D, Stephenson KAJ, Burke T. Postpartum 
haemorrhage associated choroidopathy. BMJ Case Rep. 
2022;15(3):e249226. doi: 10.1136/bcr-2022-249226

15. Butwick AJ, Carvalho B, Blumenfeld YJ, El-Sayed YY, Nelson LM, 
Bateman BT. Second-line uterotonics and the risk of hemor-
rhage-related morbidity. Am J Obstet Gynecol. 2015;212(5):642.
e1-7. doi: 10.1016/j.ajog.2015.01.008


