
O R I G I N A L  R E S E A R C H

Same-Day Discharge is Safe, Feasible Following 
Vaginal Hysterectomy with Apical Suspension
Marlana M Ray 1, Jennifer Yeung1, Jonathan Hoehn2, Matthew Valenti3, Kelsey E Lewis1, 
Rachel N Pauls1, Catrina C Crisp1

1Urogynecology Division, TriHealth, Cincinnati, OH, USA; 2Hatton Research Institute, TriHealth, Cincinnati, OH, USA; 3OB/GYN Department, 
University of Cincinnati, Cincinnati, OH, USA

Correspondence: Marlana M Ray, TriHealth, Urogynecology Division, 3219 Clifton Ave, Medical Office Building Suite 100, Cincinnati, OH, 45220, 
USA, Email marlana_ray@trihealth.com 

Purpose: Studies involving minimally invasive hysterectomy and robotic sacrocolpopexy have demonstrated safety and feasibility of 
same-day discharge. There are limited data, however, on same-day discharge outcomes for vaginal hysterectomy and pelvic 
reconstruction. This study aimed to compare 30 and 90-day surgical outcomes between same-day discharge versus overnight stay 
following vaginal hysterectomy and apical suspension.
Patients and Methods: This retrospective study evaluated surgeries performed over two time periods. Overnight stay was standard 
between December 2018 and February 2020. Same-day discharge was standard from December 2020 to February 2022. All patients 
who underwent vaginal hysterectomy with apical suspension were included. The primary outcome was to determine if there was an 
increase in 30-day readmission rates. Secondary outcomes included emergency department visits and reoperations within 30 days, the 
previous variables at 90 days, and the rate for successful same-day discharge.
Results: A total of 324 patients were analyzed over the 30 months: 149 (46%) in the overnight stay group and 175 (54%) in the same- 
day discharge group. At 30 days, no difference was found between groups for readmissions (2.7% vs 4.0%, p = 0.56), emergency 
department visits (14.8% vs 14.9%, p = 1.0), or reoperations (2.0% vs.1.7%, p = 1.0). At 90 days, outcomes were also similar. Same- 
day discharge as standard practice was successful in 80% of patients.
Conclusion: In this retrospective two cohort study, the safety of same-day discharge following vaginal hysterectomy with apical 
suspension was demonstrated with no increased risk of 30 or 90-day readmissions, emergency visits, or reoperation rates. The majority 
(80%) of patients were discharged on the day of surgery, suggesting feasibility of this model.
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Introduction
Approximately 600,000 hysterectomies are performed annually, making this procedure one of the most common major 
gynecologic procedures.1 Of the various approaches, vaginal hysterectomy has been shown to have fewer complications, 
shorter hospital stays, and faster recovery.2,3 Recently, same-day discharge (SDD) following minimally invasive vaginal 
hysterectomy has gained acceptance.4 When compared to inpatient vaginal hysterectomy, SDD has shown to be safe and 
feasible with similar or lower rates of postoperative complications.5–7 Studies have also demonstrated success of SDD 
upwards of 96% with low rates of readmission and estimated blood loss (EBL).6,7

There is now a growing body of evidence evaluating SDD after major urogynecologic procedures.8–13 Results are 
conflicting regarding rates of readmission after SDD compared to overnight stay (OS), with one study reporting higher 
rates of readmission and others reporting no difference.8,9 The majority of studies, however, have reviewed laparoscopic 
or robotic procedures.10–12 Outcomes following vaginal hysterectomy and pelvic reconstruction with apical suspension 
are limited in number and sample size.14,15 The objective of this study was to determine if SDD is safe and feasible for 
patients undergoing vaginal hysterectomy with pelvic reconstruction, including apical suspension. We also chose to 
extend the evaluation period by including outcomes up to 90 days postoperatively.
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Materials and Methods
In this TriHealth Institutional Review Board-approved retrospective, two cohort study, we evaluated outcomes following 
vaginal hysterectomy and pelvic reconstruction with apical suspension. Surgeries were performed over two time periods 
by three fellowship-trained, board-certified Urogynecologic surgeons at two Institution-affiliated hospitals. Time periods 
were chosen based on a shift in standard discharge practice due to the COVID-19 pandemic. Planned OS was standard 
prior to March 2020, at which time all elective procedures were halted. In order to resume elective surgeries, hospital 
policy required SDD to ensure hospital beds remained available to those requiring COVID-19 treatment. This require-
ment shifted standard discharge practice to SDD. Similar 15-month intervals during each period were selected for 
comparison. The study population included female patients, 18 years or older, who underwent vaginal hysterectomy and 
vaginal apical reconstruction for pelvic organ prolapse. Apical reconstruction was performed via high uterosacral 
ligament suspension utilizing two 0-polydioxanone suture (0-PDS, Ethicon, Johnson & Johnson) on each side. 
Concomitant vaginal reconstructive procedures were performed based on compartmental prolapse, including anterior 
and posterior colporrhaphy via midline plication, enterocele repair via internal McCall culdoplasty, or midurethral sling 
procedures for stress urinary incontinence. All patients underwent cystoscopy to evaluate for bladder injury and ureteral 
patency. As this was a retrospective chart review involving no more than minimal risk, the TriHealth Institutional Review 
Board did not require patient consent to review medical records. This study was in accordance with the ethical standards 
of the institutional and national research committee and with the 1964 Helsinki Declaration and its later amendments or 
comparable ethical standards. All data was anonymized and maintained using a password-protected computer.

We compared OS as standard practice between December 2018 and February 2020 with SDD as standard practice 
between December 2020 and February 2022. If an overnight stay was necessary during the SDD period, patients 
remained included in the SDD group as that was standard practice. Successful SDD was defined as discharge home 
on postoperative day (POD) 0. Standard office follow-up visits also shifted due to the COVID-19 pandemic. In the OS 
group, office visits occurred at both 2 and 6 weeks postoperatively. In the SDD group, patients had one visit between 3 
and 5 weeks. All patients were seen in the office at 12 weeks.

All demographic, operative, and postoperative data were collected from the electronic medical record from the 
baseline preoperative appointment until 90 days postoperatively. The primary outcome was unanticipated readmissions 
within 30 days of surgery. Secondary outcomes analyzed Emergency Department (ED) visits and reoperations within 30 
days and the same three variables within 90 days postoperatively. Other outcomes of interest included the rate of 
successful SDD and comparison of postoperative urinary retention (POUR) and EBL. In the OS group, patients had 
a voiding trial on the morning of POD1. The SDD group underwent a voiding trial prior to discharge. POUR was defined 
as a post-void residual of >150mL. Patients with POUR were discharged home with an indwelling Foley catheter for 3–7 
days. Estimated blood loss was categorized as normal or high. The definition of “high” EBL (>200mL) was selected 
based on our group’s average blood loss of less than 100mL for vaginal hysterectomy with pelvic reconstruction. For all 
readmissions, ED visits, and reoperations, the principal diagnosis was obtained. We also evaluated for differences in 
postoperative patient communication, via phone calls and electronic messages, and office visits at both 30 and 90-days. 
All phone calls were documented in the medical record, including calls initiated by the patient or by office staff.

We hypothesized that there would be no difference in postoperative readmissions, ED visits, or reoperations between 
the SDD and the OS group. Statistical analysis was performed with Mann–Whitney U-test for continuous variables and 
Fisher’s Exact test for categorical variables. A multivariable regression model was built using age, BMI, race, ethnicity, 
stage of prolapse, unsuccessful voiding trial, EBL, surgical end time, and surgical duration to determine any relationship 
with ED visits within 30 days. A similar model with the same variables was used to determine any relationship with 
unsuccessful SDD during that time period.

Results
We identified a total of 324 patients who underwent vaginal hysterectomy and pelvic reconstruction with apical 
suspension. Of those, 149 (46%) were in the OS as standard practice group and 175 (54%) were in the SDD as standard 
practice group. Table 1 demonstrates the demographics. The OS group was younger with a median age of 62 years 
compared to 65 years in the SDD group (p = 0.02). There was no difference in median BMI (27.62 vs 27.44, p = 0.15). 
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There was no difference in race or ethnicity, while the majority of all patients were White (87.2% vs 94.3%, p = 0.27). 
All patients underwent total vaginal hysterectomy with vaginal vault suspension via uterosacral ligament suspension 
(Table 2). All but one patient in each group received an anterior repair as well as a posterior repair. There was no 
difference in rates of mid-urethral slings between groups (32.9% vs 42.3%, p = 0.09).

Table 3 demonstrates no difference in 30-day readmission between the OS and SDD groups (2.7% vs 4.0%, 
respectively; p = 0.56). Of the 11 total patients readmitted, 4 were in the OS group and 7 in the SDD group. The OS 
group included one readmission for each of the following, constipation, small bowel obstruction, nausea and vomiting, 
and weakness. The SDD group included two patients with sepsis and one readmission for each of the following, 
constipation, pelvic hematoma, pelvic abscess, myocardial infarction, and electrolyte abnormalities.

Table 1 Demographics of Subjects by Time Period

Total (n = 324) Same-Day Discharge as Standard Practice p value

No [Dec 2018–Feb 2020]  
(n = 149)

Yes [Dec 2020–Feb 2022]  
(n = 175)

Age in years, median (IQR) 62 (55–69) 65 (55.5–72) 0.02
Race, n (%) 0.27

Caucasian/White 130 (87.2) 165 (94.3)

African American/Black 11 (7.4) 6 (3.4)
Asian 3 (2.0) 2 (1.1)

Other 3 (2.0) 1 (0.6)

Multiracial 1 (0.7) 1 (0.6)
Unknown 1 (0.7) 0 (0.0)

Ethnicity, n (%) 0.90

Not Hispanic or Latino 145 (97.3) 168 (96.0)
Hispanic 2 (1.3) 3 (1.7)

Unknown 2 (1.3) 4 (2.3)

BMI, median (IQR) 27.62 (24.80–31.32) 27.44 (24.16–30.88) 0.15
EBL, n (%) 0.09

0–200 mL 133 (89.3) 166 (94.9)

>200 mL 16 (10.7) 9 (5.1)
Home with Catheter, n (%) 109 (73.2) 132 (75.4) 0.70

Abbreviations: BMI, body mass index; EBL, estimated blood loss; data presented as median (IQR), frequency (percentage).

Table 2 Procedures of Subjects by Time Period

Total (n = 324) Same-Day Discharge as Standard Practice p value

No [Dec 2018–Feb 2020]  
(n = 149)

Yes [Dec 2020–Feb 2022]  
(n = 175)

TVH, n (%) 149 (100.0) 175 (100.0)
Salpingectomy, n (%) 129 (86.6) 131 (74.9) 0.01

Oophorectomy, n (%) 4 (2.7) 14 (8.0) 0.05

VVS, n (%) 149 (100.0) 175 (100.0)
ER, n (%) 146 (98.0) 173 (98.9) 0.66

AR, n (%) 148 (99.3) 174 (99.4) 1.00

PR, n (%) 148 (99.3) 174 (99.4) 1.00
MUS, n (%) 49 (32.9) 74 (42.3) 0.09

Note: Data presented as frequency (percentage). 
Abbreviations: TVH, total vaginal hysterectomy; VVS, vaginal vault suspension; ER, enterocele repair; AR, anterior repair; PR, 
posterior repair; MUS, mid-urethral sling.
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Within 30 days after surgery, there were no differences in ED visits (Table 3). In the OS group, 22 visits (14.8%) 
occurred compared to 26 visits (14.9%) in the SDD group (p = 1.0). ED visits were most commonly due to urinary 
retention, accounting for 38% of visits. Similarly, there was no difference in patients requiring reoperation, with 3 in each 
cohort (2.0% vs 1.7%, p = 1.0; Table 3). In the OS group, one patient had unilateral vaginal vault sutures removed due to 
nerve entrapment. One patient in this group was taken for reoperation due to increased bleeding after removal of vaginal 
packing on the evening of surgery. One patient in this group suffered a small bowel obstruction and underwent resection 
and reanastomosis. In the SDD group, two patients had removal of unilateral vaginal vault sutures due to nerve 
entrapment. One patient in this group was not successfully discharged on POD0 due to prolonged recovery and was 
taken for reoperation the next morning after increased bleeding with removal of vaginal packing.

The same outcomes were also evaluated at 90-days postoperatively (Table 3). Readmissions were not different 
between groups (OS 3.4% vs SDD 4.6%, p = 0.78). Between 31 and 90 days postoperative, atrial fibrillation prompted 
one additional readmission in the OS group. In the SDD group, opioid withdrawal prompted one additional readmission. 
Similarly, emergency room visits were not different (OS 16.1% vs SDD 15.4%, p = 0.88). There were no additional 
reoperations after the first 30 days.

Rates of POUR and intraoperative high-volume blood loss were not different between groups (Table 1). In the OS 
group, 73.2% of patients were discharged home with a catheter as compared to 75.4% of patients in the SDD group (p = 
0.70). There were 16 patients (10.7%) in the OS group with an EBL > 200mL compared to 9 patients (5.1%) in the SDD 
group (p = 0.09). Notably, only 5 total patients had an EBL > 500mL.

Among the 149 patients in the period where OS was standard, 145 (97.3%) patients were discharged on POD1, and 4 
(2.7%) were discharged on POD2. When SDD was standard, 80% (140/175) of patients were successfully discharged on 
POD0. Of those who were not discharged on POD0, all were subsequently discharged on POD1. Multivariable regression 
was performed on the 175 patients in the SDD as standard practice group. The independent variable was successful SDD. 
Age, BMI, race, ethnicity, EBL, surgical end time, and surgical duration were not significantly associated with the need 
for overnight stay.

Postoperative office visits, patient phone calls, and electronic messaging were also analyzed (Table 4). As per the pre- 
COVID-19 standard, there were twice as many office visits for the OS group, with two median visits within 30 days and 
four within 90 days. During the pandemic, there was one median visit within 30 days and two within 90 days in the SDD 
group. There were more patient phone calls in the OS group interquartile range (IQR) at 30 days (OS 3 [IQR 2–5] vs 
SDD 3 [IQR 2–4], p = 0.03) and no difference at 90 days (OS 4 [IQR 2–6] vs SDD 3 [IQR 2–6], p = 0.09). Alternatively, 
more electronic messaging occurred for the SDD group within 30 days (OS 0 [IQR 0–0] vs SDD 0 [IQR 0–1], p < 0.01) 
and 90 days (OS 0 [IQR 0–0] vs 0 [IQR 0–3], p < 0.01). When phone calls and electronic messaging were combined and 
evaluated as “total patient communication”, no difference was observed between the two groups within 30 days (OS 3 
[IQR 2–6] vs SDD 3 [IQR 2–6], p = 0.95) or 90 days (OS 4 [IQR 3–7] vs SDD 5 [IQR 3–8], p = 0.12).

Table 3 Outcomes by Time Period

Total (n = 324) Same-Day Discharge as Standard Practice p value

No [Dec 2018–Feb 2020]  
(n = 149)

Yes [Dec 2020–Feb 2022]  
(n = 175)

ED visits, 30 days, n (%) 22 (14.8) 26 (14.9) 1.00
ED visits, 90 days, n (%) 24 (16.1) 27 (15.4) 0.88

Readmissions, 30 days, n (%) 4 (2.7) 7 (4.0) 0.56

Readmissions, 90 days, n (%) 5 (3.4) 8 (4.6) 0.78
Reoperations, 30 days, n (%) 3 (2.0) 3 (1.7) 1.00

Note: Data are presented as frequency (percentage). 
Abbreviation: ED, emergency department.
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Discussion
This study was designed to evaluate the safety and feasibility of SDD after vaginal hysterectomy and pelvic reconstruc-
tive surgery with apical suspension. When comparing two 15-month time periods of differing discharge practices, we 
found similar rates of readmissions, ED visits, and reoperations within 30 and 90 days after surgery. Additionally, 80% of 
patients were successfully discharged on the day of surgery.

These findings expand on existing Urogynecology SDD literature. Prior studies, however, included a multitude of 
surgical approaches for prolapse repair, including obliterative procedures and laparoscopic, robotic, and vaginal apical 
suspension.8–14 These studies also included laparoscopic or robotic hysterectomy as well as procedures without 
hysterectomy, which may be considered the highest risk procedure. This broad inclusion of procedures results in 
a heterogenous study population, making it difficult to draw specific conclusions regarding SDD for patients undergoing 
vaginal hysterectomy and pelvic reconstruction with apical suspension via high uterosacral ligament fixation. While one 
study by Liu et al did evaluate vaginal hysterectomy with apical suspension, the specific approach for apical suspension 
is unclear, and the findings are limited due to a small population size of 55 patients.15 Our study expands on this pilot 
study by including a larger population of 324 patients over a total of 30 months.

Few studies have evaluated the success rate of SDD after urogynecologic surgery. Data is limited to one study 
following minimally invasive sacrocolpopexy and one study by Carter-Brooks et al, which noted a 91.7% success rate 
among those who underwent various prolapse repair approaches, while nearly half of patients did not have concurrent 
hysterectomy.9,12 These studies prove difficult to extrapolate success of SDD in our specific surgical population. Though 
Liu et al’s pilot study on vaginal hysterectomy and pelvic reconstruction noted successful SDD of 63.9%, the patients 
were able to self-select their discharge cohort, introducing selection bias.15 Our study demonstrated a rate of 80% 
successful SDD in a cohort of 175 patients, suggesting feasibility of SDD after vaginal hysterectomy and pelvic 
reconstruction with apical suspension.

Few studies have evaluated for differences in EBL or POUR between groups. Carter-Brooks et al reported no 
difference in total EBL, yet an increased rate of POUR in patients discharged same day.9 Again, this study population 
included a variety of prolapse procedures and hysterectomy was not performed in nearly half of patients, making these 
results difficult to generalize to our population. In our study, we focused on rates of “high” EBL (>200mL) and found no 
difference between OS and SDD. There were also no differences in rates of POUR between the groups. While our overall 
POUR rate is notably high, we attribute this to our strict post-void residual criteria. A residual volume of 150mL or 
greater was considered retention and patients were sent home with a catheter.

Our study also adds to the literature by extending the evaluation of outcomes to 90 days postoperatively. Apart from 
two studies on SDD after minimally invasive sacrocolpopexy, which evaluated outcomes up to 6 weeks postoperatively, 
all other studies on SDD after urogynecologic procedures only evaluated outcomes within 30 days of surgery.8–15

Table 4 Office Visits, Office Calls, Electronic Messages, Communications

Total (n = 324) Same-Day Discharge as Standard Practice p value

No [Dec 2018–Feb 2020]  
(n = 149)

Yes [Dec 2020–Feb 2022]  
(n = 175)

Office Visits, 30 days 2 (1–2) 1 (1–2) <0.01
Office Visits, 90 days 4 (3–5) 2 (2–4) <0.01

Office Calls, 30 days 3 (2–5) 3 (2–4) 0.03

Office Calls, 90 days 4 (2–6) 3 (2–6) 0.09
Electronic Messages, 30 days 0 (0–0) 0 (0–1) <0.01

Electronic Messages, 90 days 0 (0–0) 0 (0–3) <0.01

Patient Communicationsa

Communications, 30 days 3 (2–6) 3 (2–6) 0.95

Communications, 90 days 4 (3–7) 5 (3–8) 0.12

Note: aCombination of office calls and electronic messages. 
Abbreviation: IQR, data are presented as median.
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Due to the COVID-19 pandemic, our office practices regarding postoperative visits also changed. During the OS 
period, which occurred prior to the pandemic, standard visits were at 2 and 6 weeks. During the SDD period, the standard 
decreased to one visit between 3 and 5 weeks. Therefore, we expected a decrease in visits after this practice change and 
can be reassured that SDD is not associated with an increase in office visits. There were more phone calls during the OS 
period, yet more electronic messaging during the SDD period. When these were combined into “general patient 
communication”, however, no differences were noted. This suggests that overall postoperative patient communication 
was not increased with SDD, and merely the form of communication shifted from phone calls to electronic messaging.

Strengths of our study included a detailed comparison of two 15-month time periods where the standard for discharge 
timing shifted from OS to SDD. While this shift in discharge practice was due to a new hospital policy secondary to the 
COVID-19 pandemic, vaginal surgery remained vital for patient care and had reduced risk of transmission compared to 
other approaches for hysterectomy.16 In order to reduce confounders from the various surgical approaches to prolapse 
repair, we limited our study to only include vaginal hysterectomy and vaginal reconstruction with apical suspension. We 
also collected data on postoperative outcomes including the principal diagnosis for readmissions, ED visits, and 
reoperations up to 90 days postoperatively. Therefore, our study provides strong reassurance and a unique insight into 
the safety and feasibility of same-day discharge as standard of practice in this surgical population.

Our study is limited by its retrospective, observational design. The decision to shift the standard practice of discharge 
timing across the two time periods occurred as a result of the COVID-19 pandemic. Therefore, there may be social and 
societal factors that influence the success rates of SDD as well as postoperative visits, phone calls, and electronic 
messaging as the COVID-19 pandemic was still ongoing at the conclusion of the SDD period. To attempt to control for 
this, we used all patients across two matched 15-month time periods, and the overall similar demographics between the 
two groups demonstrate an appropriate comparison.

Additionally, our study is limited in comparing the details of postoperative office visits, phone calls, and electronic 
messages. We did not identify the primary diagnosis or reason for each interaction, therefore some of the data may not 
accurately reflect total time spent with the patient. While we recognize the importance of content in patient commu-
nication in the postoperative period, a full analysis of these qualitative data was beyond the scope of this manuscript. We 
look forward to future publications regarding this data.

Conclusion
Same-day discharge as the standard practice after vaginal hysterectomy with pelvic reconstruction, including apical 
suspension, is both safe and feasible. We found that patients and surgeons are willing to adopt this model as 80% were 
successfully discharged the same day.
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