
Introduction

Cervical intraepithelial neoplasia (CIN) may progress to

a significant risk of developing invasive cervical cancer if

not treated. Cervical cancer is the second most common

cancer in women worldwide. In Korea, 3,760 new patients

with cervical cancer were reported in 2013 and the mortal-

ity rate was 1.65 per 100,000 [1]. The incidence of cervical

intraepithelial lesions has increased particularly in the re-

productive age, a population requiring less aggressive

forms of treatment. For this reason, cervical conization has

been frequently used for young patients to date.

The various methods used for cervical conization include

cold-knife cone biopsy, laser excisional conization, and the

loop electrosurgical excision procedure (LEEP). LEEP is

one of the most commonly used methods, because it is re-

garded as a fast and effective procedure that results in fewer

complications; however, it should be carefully performed

by an experienced operator [2, 3]. The most common com-

plication is secondary hemorrhage. Other related compli-

cations include stenosis, infection, and perforation of the

cervix, as well as hematometra and hematocervix [4].

In the present report, the authors describe an unusual case

of massive hemorrhage and retroperitoneal hematoma after

LEEP. The purpose of this case report was to emphasize the

potential risks of severe intraoperative hemorrhage and the

advantages of a minimal invasive approach to manage

retroperitoneal bleeding with uterine artery embolization

and resolution of hematoma using a pigtail catheter.

Case Report

A 29-year-old woman, gravida 2 and para 2, visited the emer-

gency room with vaginal bleeding, wet skin, and anemic con-

junctiva. She underwent LEEP for the treatment of CIN at a local

clinic.The patient had severe left flank pain and very unstable

blood pressure of 70/40 mmHg and pulse of 150 beats per minute.

Cervix bleeding and multiple suture materials were found on the

cervix through a vaginal speculum examination. The white blood

cell, hemoglobin, and platelet count, activated partial thrombo-

plastin time, and prothrombin time were 17,020/mm

3 

(4,000–

10,000/mm

3

), 6.2 g/dL (12.0–16.0 g/dL), 82,000/mm

3 

(150,000–

450,000/mm

3

), 72.3 seconds (22.0–37.0 seconds), and 22.4 sec-

onds (10.0–14.0 seconds), respectively.

The present authors performed central venous catheterization

of the right jugular vein with ultrasound-guided access. The vein

was in a collapsed state and the central venous pressure was three

cmH

2

O because of hypovolemic shock. The patient was trans-

fused with three units of packed red blood cells. The patient’s he-

modynamic state then stabilized: blood pressure of 100/60 mmHg

and heart rate of 112 beats per minute.

Abdomen and pelvic angiographic computed tomography (CT)

demonstrated active extravasation of contrast material from the

branch of the intrauterine artery and retroperitoneal hematoma up

to the pararenal space, about 33 × 18 cm in size (Figure 1). Injury

to the cervical branch of the left uterine artery was revealed by

angiographic CT (Figures 2b, c).

The emergent angiographic embolization was accessed from

the femoral artery and coils were inserted at the cervical branch

of the left uterine artery by an intervention radiologist. A pigtail

catheter was inserted for the resolution of the large retroperi-

toneal hematoma two hours after embolization. The patient was

closely observed in the intensive care unit for one day and was

then transferred to the general ward after vital signs became sta-
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Summary

The loop electrosurgical excision procedure (LEEP) is commonly used to remove cervical intraepithelial neoplasia (CIN) because of

its safety profile and likelihood of fewer complications. The authors report a rare case of massive retroperitoneal bleeding combined

with hypovolemic shock after LEEP conization. Vessel injury was detected by angiographic computed tomography (CT) and em-

bolization of the uterine artery was successfully performed to achieve hemostasis by an intervention radiologist. A pigtail catheter was

subsequently inserted for the drainage of the large retroperitoneal hematoma. The patient did not show any further hemorrhage and re-

covered safely from hypovolemic shock. Th present case demonstrates a successful multidisciplinary and minimal invasive approach

to manage retroperitoneal bleeding with uterine artery embolization. Thus, it should be considered a potential treatment option for he-

mostasis.
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bilized.

The total amount of drainage at the retroperitoneal hematoma

was 3.7 L over three days. Finally, the retroperitoneal hematoma

decreased to the size of 7.1 × 4.5 × 3.8 cm at transvaginal sonogra-

phy (Figure 3). As a result, the patient recovered well and was sub-

sequently discharged from hospital without any further

complications.

Discussion

Life-threatening complications of post-conization have been

reported as vaginal evisceration, sepsis, vesicovaginal fistula,

as well as massive bleeding [5-8]. Injury at the cervical branch

of the uterine artery is a rare complication of conization pro-

cedures with only three previous published cases [8-10].

Figure 2. — A model of the injured site at the cervicovaginal ar-

tery (a). Angiographic three-dimensional reconstruction computed

tomography before embolization. The arrowhead represents ac-

tive extravasation at the cervicovaginal artery and the arrow

shows the uterine artery (b). The arrowhead indicates the previous

embolization site at the cervicovaginal artery and the arrow points

to the internal iliac artery (c). a) Model for the cervicovaginal ar-

tery of uterus. b) Before treatment. c) After treatment.

Figure 1. — Abdomi-

nal and pelvic angio-

graphic computed

tomography (CT) be-

fore treatment was

used to visualize the

retroperitoneal hema-

toma (about 33 × 18

cm in size) from both

the axial (a) and coro-

nary (b) views.

(a) (b)

(a) (b)

(c)
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Bleeding after conization can be divided into acute and

delayed types (Table 1). The cause of acute bleeding is in-

jury of the cervicovaginal branch of uterine artery during

operation [8]. Most cases of delayed bleeding arise from

the rupture of an arterial pseudoaneurysm at two weeks

after the operation. The possibility of arterial pseudoa-

neurysm is closely proportional to the depth of conization.

Therefore, the optimal depth of conization is generally rec-

ommended to be less than 3.0 cm [10-12].

Pseudoaneurysm is caused by inadequate sealing of a lac-

eration or puncture of the arterial wall during conization.

It is very difficult to diagnose a uterine artery pseudoa-

neurysm in advance. Recently, CT angiography or Doppler

ultrasonography has been used to detect a pseudoaneurysm.

Based on the imaging information, arterial embolization

has been prophylactically performed with a success rate of

97% [10-12]. In contrast, acute bleeding has been managed

with invasive treatments such as hysterectomy or vessel lig-

ations as described in previous reports. Intraoperative

bleeding in the present case was detected with CT angiog-

raphy and treated with a minimal invasive arterial em-

bolization, which is usually performed for delayed

bleeding. In addition, the authors performed pigtail

catheterization for the rapid drainage of the hematoma, in

addition to a fast and effective embolization without any

additional complications.

Angiographic CT is a very sensitive and specific exami-

nation used to diagnose arterial diseases such as hemorrhage,

intimal irregularity, aneurysm, occlusion, dissection, and ar-

teriovenous malformation. Its advantage is that it utilizes a

non-invasive technique and confirms the presence of dam-

aged vessels, collateral or variant anatomy, and can be visu-

alized by three-dimensional reformatted images. With this

information, uterine artery embolization can be efficiently

performed for the treatment of postpartum hemorrhage, uter-

ine fibroids, and uterine arteriovenous malformations [13].

Embolization access is usually achieved through a com-

mon femoral artery by the Seldinger technique and embolic

agents such as gelatin sponge, coils, particles, glue, or a

combination of the above can be released. Coils can control

bleeding more rapidly, especially in large vessels. The coils

can obstruct the vessel using proximal and distal em-

bolization simultaneously to prevent retrograde bleeding

through collateral blood flow [14]. It is considered a

method that can be used with local anesthesia, minimal in-

cision, less bleeding, and short recovery time [15]. Com-

Figure 3. — Ultrasonography visualizing the reduction in size of the hematoma to 7.1 × 4.5 × 3.8 cm from the sagittal (a) and axial (b)

views after insertion of the pigtail catheter.

Table. 1. — Clinical presentation and management of conization-induced bleeding.
Author Method Cause Treatment

Brown et al. [8] Cold knife conization Vaginal branch of uterine artery Vaginal hysterectomy and celiotomy

Kurata et al. [9] Laser conization Descending branch of uterine artery Ligation of the exposed blood vessel

Moon et al. [10] Cold knife conization Rupture of uterine arterial pseudoaneurysm Arterial embolization

Zanati et al. [11] Cold knife conization Rupture of uterine arterial pseudoaneurysm Arterial embolization

Jain et al. [12] Cold knife conization Rupture of uterine arterial pseudoaneurysm Arterial embolization

(a) (b)
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plications after embolization are gonadal vein perforation,

bladder wall necrosis, vaginal fistula, non-target emboliza-

tion of the ovaries and endometrium, transient ovarian fail-

ure, ovarian vein thrombophlebitis, cardiac arrhythmia,

infarction, and neurological damage [16, 17].

The internal iliac artery arises from the distal common

iliac artery and leads to the uterine artery. The uterine artery

is divided into a descending cervicovaginal artery and an

ascending artery along the uterine margin. The cervical ar-

tery anastomoses with collateral branches, such as to the

uterine artery, vaginal artery, and lower vesical artery. Ap-

proximately 67% of the blood supply of the uterine cervix

is derived from uterine artery and 33% is provided by the

vaginal and lower vesical artery (Figure 2a) [18]. In the

present case, the cervicovaginal artery was occluded with

coils at the both distal and proximal sites of the injury, to in-

hibit the retrograde flow from collateral vessels [14, 19].

In conclusion, angiography CT can provide accurate in-

formation about vessel injuries before embolization. The

combination of arterial embolization and insertion of a

hematoma-draining catheter can be suggested as an effec-

tive treatment option for LEEP-associated bleeding with

minimal invasiveness and risk.
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