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―Case Reports―
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Abstract

Spontaneous rupture of an aneurysm of the ovarian artery is usually considered a rare
complication of pregnancy and the puerperium. However, we observed this emergent
condition in a 51-year-old postmenopausal woman. We report here our experiences and
consider lessons about diagnosis and management that can be drawn from this case and 5
other published cases in multiparous middle-aged women. These lessons include application of
contrast-enhanced computed tomography to focus emergent care, surgical intervention, and
association with systemic inflammatory response syndrome. We also consider how the cases
might shed new light on the pathogenesis and evolution of this condition.
(J Nippon Med Sch 2014; 81: 101―105)
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Introduction

Spontaneous retroperitoneal hemorrhage is a
surgical emergency usually originating from rupture
of an aneurysm of the aorta or the renal artery,
malignant and benign retroperitoneal tumors, and
disorders of coagulation1. Rupture of an aneurysm of
the ovarian artery rarely causes spontaneous
retroperitoneal hemorrhage; only 16 cases having
been reported2―17. After the first case was described
in 1963, 11 additional cases occurring in late
pregnancy or early in the puerperium have been
reported7―17. However, 5 cases of retroperitoneal
hemorrhage caused by spontaneous rupture of the
ovarian artery not associated with these periods of

pregnancy have recently been described2―6.
We describe an additional case of retroperitoneal

hemorrhage due to a dissecting aneurysm of the
ovarian artery outside the peripartum period. On
the basis of this case and previously published cases
we describe key clinical features that should alert
clinicians to this condition.

Case Report

A 51-year-old woman presented to the emergency
room with the right flank pain and lower abdominal
pain of sudden onset. On admission, blood pressure
was 106�68 mm Hg, heart rate was 96 beats per
minute, and body temperature was 37.0̊C. The
physical examination showed tenderness in the right
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Fig.　1　Massive retroperitoneal hemorrhage 
visualized with contrast-enhanced CT.

lower quadrant of the abdomen but no rebound
tenderness or muscular defense of the abdominal
wall. The white blood cell count of 22,600�μL and C-
reactive protein (CRP) concentration of 0.91 mg�dL
(normal<0.45 mg�dL) suggested an acute-phase
inflammatory change. The hemoglobin concentration
was 10.2 g�dL, and the hematocrit was 31.2%.
Results of other biochemical studies of the blood and
of urinalysis were normal. The x-ray studies of the
chest and abdomen showed no abnormalities. The
past history included occasional episodes of anxiety
treated with sedatives and an untreated myoma of
the uterus. The patient was multiparous, with
pregnancies having occurred 29, 26, and 18 years
earlier with normal gestations and deliveries. The
patient had no history of hypertension or
cardiovascular disease. She had taken no
anticoagulants.

The patient was admitted to the hospital for a
suspected acute inflammatory ileocecal lesion.
However, shortly after admission, the pain in the
right lower quadrant worsened and expanded to the
midline. Contrast-enhanced computed tomography
(CT) of the abdomen showed an area of
heterogeneous density in the retroperitoneal space
extending from the inferior pole of the right kidney
to the inguinal area. The lesion had a CT value of
approximately 70, the same density as blood, and the
study was interpreted as showing a massive
retroperitoneal hemorrhage (Fig. 1). The early phase
of enhancement demonstrated sudden discontinuity
of the right ovarian artery in the middle of the
hematoma.

Based on these images and the presentation, a
diagnosis of acute retroperitoneal hemorrhage
caused by the bleeding of the right ovarian artery
was made, and an emergency laparotomy was
performed. The laparotomy revealed extraperitoneal
hemorrhage, as expected, and intraperitoneal
hemorrhage, apparently caused by extension of
bleeding through a tear of the mesenteric
membrane. The later finding suggested that the
exacerbation and expansion of the abdominal pain at
admission were due to intra-abdominal extension of
hemorrhage causing, in turn, acute peritonitis.

When the right colon and the intestinal mesentery
were rotated medially, a massive retroperitoneal
hematoma weighing approximately 1,000 g was
exposed and then removed. These procedures
exposed the ovarian artery and vein, which were
found to be skewed and ruptured. The vessels were
ligated and resected. Examination of the right
retroperitoneal space, including the uterus and the
ovary, revealed no other abnormality or injury. The
postoperative course was unremarkable, and the
patient was discharged from the hospital on the 9th
postoperative day.

The segment of the ovarian artery removed at
laparotomy was approximately 70 mm long, and part
of the segment was tangled and had formed nodules.
The pathological diagnosis of the specimen was a
dissecting aneurysm. Microscopic examination
showed dissection of the media in areas where
nodules had formed and false lumens filled with
clotted blood (Fig. 2a). A break of the internal elastic
lamina could be seen where the wall had been
dissected (Fig. 2b).

Discussion

When aneurysms of the ovarian artery form and
why rupture is associated with late pregnancy and
the early puerperium are poorly understood. Barrett
et al. have speculated that pregnancy causes
hyperplasia of the intima and changes in the
organization and content of the media18. The
hemodynamic and hormonal alterations of
pregnancy are the most likely cause of these arterial
changes. These pregnancy-related physiologic
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Fig.　2　a. Microscopic appearance of a rupture of an aneurysm of the ovarian artery. The image 
shows dissection of the media and false lumens filled with clotted blood (arrowheads). 
(hematoxylin and eosin, ×10)
b. Disruptions (arrowheads) of the internal elastic lamina of the ovarian artery caused by 
dissection of an aneurysm. (Masson trichrome stain, ×25)

changes might in turn cause formation and rupture
of arterial aneurysms. However, the present case
and several previously reported cases indicate that
an aneurysm of the ovarian artery can rupture at
times remote from pregnancy.

While rupture of aneurysms of the ovarian artery
is closely associated with pregnancy, what can be
said about formation of the aneurysm? The lack of
reports of aneurysms of the ovarian artery in
nulliparous women and of spontaneous aneurysms of
the testicular artery suggests that pregnancy is
involved in aneurysm formation19. In fact, the
present report and several earlier reports of
ruptures occurring at times remote from pregnancy
are consistent with an alternative theory that
pregnancy causes these aneurysms to form but not
necessarily to rupture. The recent observation of
Kirk et al. seems to address this point3. These
authors have reported on a 69-year-old multiparous
woman with a ruptured left ovarian artery
aneurysm in whom an intact aneurysm of the
contralateral ovarian artery was incidentally found.
Because of a paucity of cases, the nature of ovarian
artery aneurysms such as incidence, risk factors of
the formation, trigger for the rupture remains
unclear. Further accumulation of case reports or
angiographic analysis of ovarian arteries in large

numbers of parous and nulliparous women may help
elucidate the nature of aneurysms.

The effects of contrast-enhanced CT on the
diagnosis and management of retroperitoneal
hemorrhage has, in our experience, been critical. In
the present case, contrast-enhanced CT revealed
both the retroperitoneal hemorrhage and the
discontinuity of the right ovarian artery. As in the
present case and in several earlier cases2―6, contrast-
enhanced CT provides rapid and accurate diagnostic
information in the emergency setting. Before CT
was available, ovarian aneurysms were diagnosed
during exploratory surgery2. These cases thus
demonstrate how enhanced imaging can focus
emergency procedures on the pathologic lesion and
might allow some surgical procedures to be avoided.

Our case and 5 other cases summarized in Table
1 offer clues to how the clinical presentation evolves.
Rupture of an aneurysm of the ovarian artery was
associated with an increase in the white blood cell
count in each of 3 cases for which information is
available and with hemodynamic changes in 3 of 5
cases. These findings, in the absence of infection, are
consistent with the systemic inflammatory response
syndrome (SIRS). Lappen et al. have recently
reported a high incidence of SIRS in patients with
chorioamnionitis, many without detectable evidence
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Table　1　Rupture of aneurysms of the ovarian artery at times remote from pregnancy

Case 1 2 3 4 5 6

Age (years) 46 69 48 55 53 51
Obstetrical status＊ G3P2 G3P3 G2P2 G2P2 G1P1 G3P3
Side left left left right left right
Treatment laparotomy

endovascular: 
failed

endovascular laparotomy
endovascular: 

failed

endovascular laparotomy laparotomy

Hemodynamic 
manifestation＊＊

yes no no no yes yes

White blood cells 
(number/μL)

not described not described 11,640 not described 13,700 22,600

Reference 2 3 4 5 6 present case
＊Obstetric status: G=gravida; P=para
＊＊Hemodynamic manifestation is defined as systolic blood pressure<90 mm Hg or heart rate>100 beats per 
minute or both

of sepsis20. What causes SIRS in individuals with local
infection, or in the absence of infection, has been a
subject of keen inquiry. We have previously
reported that heparan sulfate, a glycosaminoglycan
released from damaged tissues, such as vascular
endothelial cells, can stimulate inflammatory cells
and incite the clinical picture of SIRS21―23. If, the
rupture of an ovarian artery aneurysm is indeed
associated with SIRS, as our experience suggests, a
question would be whether rupture causes SIRS or
whether SIRS facilitates rupture and the subsequent
changes. We should note the mechanism that SIRS
can be induced by tissue damage itself through the
activation of inflammatory cells without infections.
Otherwise, delayed or wrong diagnostic work-up can
be made, with the consequence that initial
treatments are mismanaged like as administration of
antibiotics alone.

In the present case, emergency laparotomy was
necessitated by rapid progression of the abdominal
findings caused by extension of bleeding from the
retroperitoneal space to the intraperitoneal space
and by hemodynamic changes. Laparotomy is a
reliable emergency treatment for spontaneous or
traumatic retroperitoneal hemorrhage24. Clearly,
severe hemodynamic disorders and evidence of
panperitonitis will usually necessitate laparotomy.
Key questions are whether and when laparotomy
can be avoided. Transarterial embolization has
recently been reported to be an effective treatment
for active arterial bleeding2―5,7,9,11. Embolization of the

ovarian artery was successful in 5 of 7 reported
cases. Furthermore, Guillem et al. have reported a
case in which transarterial embolization was
combined with retroperitoneal endoscopy to drain a
hematoma 9. Chao and Chen suggest that
transarterial embolization is useful in cases without
hemodynamic instability2. Still, minimally invasive
approaches are reported to have failed6,7 when
microcatheters were difficult to insert into small-
caliber arteries because of spasm and tortuousness.
Therefore, preparations for emergent laparotomy
should be made when invasive intervention is
planned.

Conflict of Interest: The authors indicated no conflicts
of interest.
Acknowledgements: We thank Dr. Jeffrey L. Platt,
Professor of Surgery, Microbiology and Immunology,
University of Michigan, Ann Arbor, Michigan, for critical
review of the manuscript.

References

1．Pode D, Caine M: Spontaneous retroperitoneal
hemorrhage. J Urol 1992; 147: 311―318.

2．Chao LW, Chen CH: Spontaneous rupture of an
ovarian artery aneurysm: case report and review of
the literature. Gynecol Obstet Invest 2009; 68: 104―
107.

3．Kirk JS, Deitch JS, Robinson HR, Haveson SP: Staged
endovascular treatment of bilateral ruptured and
intact ovarian artery aneurysms in a
postmenopausal woman. J Vasc Surg 2009; 49: 208―
210.



Rupture of Ovarian Artery Aneurysms Not Associated with Pregnancy

J Nippon Med Sch 2014; 81 (2) 105

4．Tsai MT, Lien WC: Spontaneous rupture of an
ovarian artery aneurysm. Am J Obstet Gynecol 2009;
200: e7―e9.

5．Nakajo M, Ohkubo K, Fukukura Y, Nandate T,
Nakajo M: Embolization of spontaneous rupture of
an aneurysm of the ovarian artery supplying the
uterus with fibroids. Acta Radiol 2005; 46: 887―890.

6．Manabe Y, Yoshioka K, Yanada J: Spontaneous
rupture of a dissection of the left ovarian artery. J
Med Invest 2002; 49: 182―185.

7．Poilblanc M, Winer N, Bouvier A, et al.: Rupture of
an aneurysm of the ovarian artery following delivery
and endovascular treatment. Am J Obstet Gynecol
2008; 199: e7―e8.

8．Blachar A, Bloom AI, Golan G, Venturero M, Bar-Ziv
J: Case reports. Spiral CT imaging of a ruptured
post-partum ovarian artery aneurysm. Clin Radiol
2000; 55: 718―720.

9．Guillem P, Bondue X, Chambon JP, Lemaitre L,
Bounoua F: Spontaneous retroperitoneal hematoma
from rupture of an aneurysm of the ovarian
arteryfollowing delivery. Ann Vasc Surg 1999; 13:
445―448.

10．Belfort MA, Simon T, Kirshon B, Howell JF:
Ruptured ovarian artery aneurysm complicating a
term vaginal delivery. South Med J 1993; 86: 1073―
1074.

11．King WL: Ruptured ovarian artery aneurysm: a case
report. J Vasc Surg 1990; 12: 190―193.

12．Høgdall CK, Pedersen SJ, Ovlisen BO, Helgestrand
UJ: Spontaneous rupture of an ovarian-artery
aneurysm in the third trimester of pregnancy. Acta
Obstet Gynecol Scand 1989; 68: 651―652.

13．Jafari K, Saleh I: Postpartum spontaneous rupture of
ovarian artery aneurysm. Obstet Gynecol 1977; 49:
493―495.

14．Burnett RA, Carfrae DC: Spontaneous rupture of
ovarian artery aneurysm in the puerperium. Two
case reports and a review of the literature. Br J
Obstet Gynaecol 1976; 83: 744―750.

15．Riley PM: Letter: Rupture of right ovarian artery
aneurysm during delivery. S Afr Med J 1975; 49: 729.

16．Tsoutsoplides GC: Post-partum spontaneous rupture
of a branch of ovarian artery. Scott Med J 1967; 12:
289―290.

17．Caillouette JC, Owen HW: Postpartum spontaneous
rupture of an ovarian-artery aneurysm. Obstet
Gynecol 1963; 21: 510―511.

18．Barrett JM, Van Hooydonk JE, Boehm FH:
Pregnancy-related rupture of arterial aneurysms.
Obstet Gynecol Surv 1982; 37: 557―566.

19．Zicherman JM, Mistry KD, Sarokhan CT,
DeCarvalho VS: CT angiography, sonography, and
MRI of aneurysm of the testicular artery. AJR Am J
Roentgenol 2004; 182: 1088―1089.

20．Lappen JR, Keene M, Lore M, Grobman WA,
Grossett DR: Exisiting models fail to predict sepsis in
an obstetric population with intrauterine infection.
Am J Obstet Gynecol 2010; 203: 573.e1―e5.

21．Kodaira Y, Nair SK, Wrenshall LE, Gilboa E, Platt JL:
Phenotypic and functional maturation of dendritic
cells mediated by heparan sulfate. J Immunol 2000;
165: 1599―1604.

22．Johnson GB, Brunn GJ, Kodaira Y, Platt JL:
Receptor-mediated monitoring of tissue well being
via detection of soluble heparan sulfate by toll-like
receptor 4. J Immunol 2002; 168: 5233―5239.

23．Johnson GB, Brunn GJ, Platt JL: An endogenous
pathway to systemic inflammatory response
syndrome (SIRS)-like responses through toll-like
receptor 4. J Immunol 2004; 72: 20―24.

24．Mattox KL, Burch JM, Richardson R, Martin RR:
Retroperioneal vascular injury. Surg Clin Nor Am
1990; 70: 635―653.

(Received,
(Accepted,

April
May

26, 2013)
9, 2013)


