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Introduction

Hysterectomy is a common surgical procedure per-
formed to remove the uterus, and it may be done for 
various medical reasons, including leiomyomas, endo-
metriosis, uterine prolapse, or gynecological cancers. 
Hysterectomy can be performed through abdominal, vag-
inal, laparoscopic, robotic assisted laparoscopic or vag-
inal natural orifice transluminal endoscopic surgery [1]. 
The vaginal route and laparoscopic routes of hysterec-
tomy are preferred due to lower invasiveness, but in 
the case of emergencies and a large uterus, the abdom-
inal route is the usual approach. Hysterectomy is consid-
ered as a clean-contaminated surgical procedure. While 
it is generally considered a safe procedure, major and 
minor complications can occur, including vault hemato-
ma and vault cellulitis, which are specific to the surgical 
site. The other potential complications which may occur 
usually within the first postoperative month are hemor-
rhage, thromboembolism, urinary and/or intestinal tract 
injury, nerve injury and vaginal cuff dehiscence.

Vault hematoma is the  accumulation of  blood 
within the  vaginal vault, which is the  space left be-
hind after the removal of  the uterus. It typically pres-
ents with symptoms such as pelvic pain, pressure, and 
sometimes vaginal bleeding. The risk factors for vault 
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hematoma include extensive vaginal dissection during 
surgery, coagulopathy, or the  use of  anticoagulant 
medications. Management of vault hematoma usually 
involves conservative measures such as bed rest, pain 
management, and monitoring for any signs of infection. 
In some cases, drainage may be required if the hemato-
ma is large or causing significant symptoms.

Vault cellulitis, on the  other hand, is an infection 
of the vaginal vault or the surgical cuff following a hys-
terectomy. It can occur due to contamination during 
surgery or secondary to an ascending infection from 
the  lower genital tract. Patients with vault cellulitis  
often present with symptoms such as pelvic pain, fever, 
vaginal discharge, and sometimes systemic signs of in-
fection. Treatment of vault cellulitis involves antibiotic 
therapy. In severe cases, hospitalization and intrave-
nous antibiotics may be necessary.

In this review we will discuss these two unusual 
complications of hysterectomy.

Vault hematoma

Vault hematoma is the accumulation of blood in 
the area where the uterus was present, commonly known 
as the vaginal vault, after a hysterectomy. Post-hysterec-
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tomy vault hematomas are not uncommon. The incidence 
of pelvic hematomas in general (infected and non-in-
fected) varies between 25% and 98% [2]. The incidence 
of infected hematomas is estimated to be around 6–9% 
[2, 3]. The vaginal route of hysterectomy is associated 
with higher incidence of vault hematomas than abdomi-
nal hysterectomies [4]. Vault hematomas can be formed 
in the pouch of Douglas, subvesical space, ischio-rectal 
fossa and broad ligament [5]. It can be a complication 
of the surgery and sometimes it may be very troublesome. 
The size of the hematoma has been associated with 
the rate of vault hematoma being infected [6]. 

Causes

1.	Surgical trauma: one of the primary causes of post-
operative vault hematoma is surgical trauma during 
the hysterectomy. Damage to blood vessels in 
the area can lead to bleeding and hematoma forma-
tion, mostly after the effect of anaesthesia is over. 
Extensive dissection during hysterectomy may lead 
to bleeding after the effect of anaesthesia decreas-
es, leading to vault hematoma formation.

2.	Improper hemostasis: if the bleeding is not ade-
quately controlled during the procedure, it can result 
in the formation of a hematoma.

3.	Infection: infection at the surgical site can cause 
inflammation and bleeding, potentially leading to 
hematoma formation.

Symptoms

Vaginal bleeding, which may be continuous or inter-
mittent, is the most common symptom of vault hema-
toma. Postoperative discomfort, abdominal distension, 
paralytic ileus, continuous fever, foul smelling discharge 
per vaginum, abscess formation, tenesmus, nausea, 
vomiting, and diarrhea are some other presenting 
symptoms of vault hematoma [6]. Some patients may 
experience pelvic or lower abdominal pain. A  few pa-
tients may complain of swelling or a feeling of fullness 
in the vaginal area. If the hematoma becomes infected, 
patients may experience a rise in temperature and oth-
er symptoms of inflammation.

Prevention

Preventing a vault hematoma is mainly the respon-
sibility of the operating surgeon, and it involves proper 
surgical techniques. Every caution should be taken to 
ensure proper hemostasis. Ensuring that all blood vessels 
are properly ligated or cauterized will lead to minimizing 
bleeding and hence preventing vault hematoma forma-
tion. At the same time, reducing the risk of postoperative 
infection is also crucial. Prophylactic antibiotics may be 

administered before surgery to decrease the chance 
of postoperative infection. Careful dissection, refinement 
of surgical techniques and tissue handling during sur-
gery can also help prevent trauma to blood vessels [7]. 
A proper check of attaining complete hemostasis before 
closure should be practiced. Some surgeons prefer to use 
ethamsylate (250 mg in 2 ml) and botropase intramuscu-
lar injections in cases of hysterectomy where excessive 
oozing was present [8]. Tight vaginal packing in cases 
of vaginal hysterectomies has also been attempted to 
prevent postoperative vault hematoma.

Diagnosis

For the  diagnosis of  vault hematoma, ultrasonog-
raphy is preferred [9]. About 10% of vault hematomas 
can be elicited by digital examination [10]. For the pur-
pose of studying the incidence of vault hematoma after 
vaginal hysterectomy, Dane et al. categorized the cas-
es into small hematoma < 5 cm and large hematoma  
> 5 cm [6]. Out of 103 patients who underwent vaginal 
hysterectomy, 20 women had vault hematoma, 70% 
had small hematoma and 30% had large hematoma 
which was diagnosed by transabdominal ultrasonog-
raphy.

Treatment

Even after taking all preventive measures, some-
times vault hematoma may occur. Small hematomas 
may resolve on their own, but close monitoring is neces-
sary to ensure that the bleeding has stopped and there 
is no increase in the size of the hematoma. However, in 
some cases, especially if the hematoma is large or caus-
ing significant discomfort, drainage may be required. 
Removal of  vaginal cuff stitches, ultrasound-guided 
percutaneous and transvaginal drainage and a  com-
puted tomography percutaneous guided approach have 
all been considered as treatment options for drainage 
and treatment of vault hematoma [11]. Pain relief med-
ications and antibiotics may be prescribed as needed. 
In severe cases, it may be necessary to go back into 
the surgical site to address the hematoma, control any 
bleeding, and remove the accumulated blood.

Vault cellulitis

Vault cellulitis is an infection that can occur at 
the  vault after a  hysterectomy. It is characterized by 
inflammation of the tissue in the vaginal vault, which 
is the space left after the  removal of  the uterus. Like 
any infection, vault cellulitis can be a serious condition 
that requires medical attention. Most of  these infec-
tions are caused by anaerobic bacteria [4]. Hysterecto-
my is associated with increased risk of vault cellulitis 
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as the  vaginal flora cannot be completely eliminated  
before the surgical procedure.

Causes

Vault cellulitis typically occurs due to the introduc-
tion of bacteria into the surgical site. The following fac-
tors can contribute to its development:

Surgical complications: inadequate sterilization 
of surgical instruments or poor surgical technique can 
introduce bacteria into the  surgical site. Inadequate 
sterilization of  the  operative area, especially in cases 
of vaginal hysterectomy, can lead to higher risk of infec-
tion at the vault [12]. Enterococcus faecalis is the most 
commonly isolated pathogen which is associated with 
vault cellulitis and is resistant to routine empirical anti-
biotic prophylaxis [13].

Inadequate postoperative care: poor postoperative 
wound care, hygiene, or lack of antibiotic prophylaxis 
can also contribute to infection. During the total hyster-
ectomy, the peritoneal cavity is exposed to the vagina 
for a temporary period, and in the case of inadequate 
pre-operative prophylaxis or sterilization, there is higher 
risk of vault infection postoperatively.

Contaminated materials: the use of  contaminated 
surgical materials or dressings can introduce patho-
gens into the surgical site.

Risk factors for postoperative pelvic infections: sys-
temic diseases, any cause of decreased immunity, pro-
longed time of surgical procedure, pelvic adhesions and 
prolonged hospital stay.

Prevention

Proper sterilization: all surgical instruments and 
materials should be properly cleaned and sterilized. 
A cohort study observed higher postoperative infection 
rates for women who underwent vaginal cleansing with 
only saline compared to use of  chlorhexidine prior to 
vaginal hysterectomy [14]. Iodine-based solution has to 
be routinely used for vaginal cleansing before the oper-
ative procedure.

Antibiotics: prophylactic antibiotics are often ad-
ministered before surgery to reduce the  risk of  infec-
tion. A  single dose of  first generation cephalosporins 
is recommended 30 minutes prior to surgery [15]. In 
the  case of  a  prolonged surgical procedure a  second 
dose of antibiotics may be administered taking the half-
life of the antibiotic into consideration. Postoperatively, 
antibiotics for protecting against gram-positive and 
gram-negative bacteria have to be given for 5–7 days.

Wound care: maintaining good postoperative wound 
care and hygiene is crucial for prevention of vault cellulitis.

Prompt treatment of infection: early detection and 
treatment of  any signs of  infection can help prevent 

the  condition from worsening. The  treatment should 
be tailored to the  responsible pathogens, which may 
include gram-negative and gram-positive bacteria, as 
well as anaerobes.

Symptoms

Often, a low-grade fever is the earliest sign of infec-
tion. Toglia et al. found in their study that 69% of women 
with postoperative pelvic collection experienced febrile 
morbidity compared to 12% of  those with no collec-
tion [16]. The other symptom of vault cellulitis may be 
foul-smelling vaginal discharge. The discharge may be 
scanty or profuse, and sometimes may be blood tinged. 
Pain and tenderness in the pelvic area may be experi-
enced due to the infection. Some patients may also pres-
ent with swelling and redness in the vaginal vault area.

Treatment

Broad-spectrum antibiotics are typically prescribed 
to treat the infection. The choice of antibiotics may be 
adjusted based on the results of culture and sensitivity 
testing. Pain relief medications may be recommended 
to manage discomfort. In severe cases or when there is 
an abscess, drainage of pus or fluid may be necessary. If 
the infection is severe or if the patient has other health 
complications, hospitalization may be required for 
drainage, intravenous antibiotics and close monitoring.

Conclusion

Preventing vault hematoma and cellulitis after hys-
terectomy is essential. Care should be taken to minimize 
tissue trauma, ensure proper hemostasis, and maintain 
strict aseptic techniques during surgery. Prophylactic 
antibiotics are often administered before the surgery to 
reduce the risk of infection.

While these complications are relatively rare and ap-
pear to be mild, healthcare providers should be vigilant 
in recognizing and managing them promptly to prevent 
adverse outcomes. Preoperative evaluation of risk fac-
tors and adherence to best practices during surgery can 
help in reducing the incidence of these complications, 
enhancing patient outcomes and satisfaction. 
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