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Introduction of Laparoscopic Hysterectomy Approach: Decreasing the Abdominal Hysterectomy Approach or Replacing Vaginal Hysterectomy
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Abstract
Background: It has been noted in the medical literature that abdominal hysterectomy rates continue to be over 66%, with less than one-third of hysterectomies performed via minimally invasive approaches despite the rapidity of recovery. We compared trends in hysterectomy routes for the years 2000 and 2010 at our institution. Methods: Expedited IRB approval was obtained for a retrospective chart review of all hysterectomies performed during 2000 and 2010. Medical records were abstracted for basic demographics, including age, Body Mass Index (BMI), uterine size (grams), and route of hysterectomy (laparoscopic, vaginal, laparotomy). Laparoscopic approaches included Total Laparoscopic Hysterectomy (TLH), Laparoscopic Supracervical Hysterectomy (LSH), Laparoscopy Assisted Vaginal Hysterectomy (LAVH), and Da Vinci robotic hysterectomy. Standard statistical analysis was performed using JMP statistical programming. Results: No differences were found between mean age and racial distribution in the years analyzed. In 2000 and 2010, 50% of hysterectomies were performed using minimally invasive techniques. In 2000, 47% were performed via the vaginal route whereas in 2010, 47.7% were performed via laparoscopy. When patients were stratified by weight class, obese women (BMI>30) had a statistically significant greater number of hysterectomies performed via the abdominal route when compared to normal weight women; this was independent of uterine weight. African-American women were also found more likely to have an abdominal hysterectomy, but once controlled for uterine weight, this difference dissipated. Conclusions: At our institution, 50% of hysterectomies were performed using minimally in vasive techniques in both 2000 and 2010, with laparoscopic approaches essentially replacing vaginal hysterectomies by 2010 without affecting abdominal hysterectomy rates. Minimally invasive approaches continue to lag in obese women.
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Introduction

Hysterectomies continue to be one of the most common surgeries performed on women in the United States, peaking at 681,234 in 2002 and declining to 433,621 in 2010.1 Despite Page 37 several minimally invasive techniques now available, including Total Vaginal Hysterectomy (TVH) and Laparoscopic Hysterectomy (LH) approaches, the vast majority are still performed with a laparotomy or via the Abdominal Hysterectomy (AH).1-3 It has been reported that over two thirds of hysterectomies continue to be performed in the United States as open abdominal procedures, with the lowest rates in the Southern region.1-4 It has been well established that minimally invasive techniques, both laparoscopic and vaginal hysterectomy, have distinct advantages over abdominal approaches, including decreased length of hospitalization, reduced postoperative infec tions, shorter recovery times, and decreased blood loss.1-11 Historically, TVH has been the route of choice among gynecologists; training for this surgical procedure has been well integrated into Obstetrics and Gynecology residency programs over the past 30 years. 5,8 The introduction of laparoscopic tech niques, including Laparoscopic Assisted Vaginal Hysterectomy (LA VH), Total Laparoscopic Hysterectomy (TLH), Laparoscopic Supracervical Hysterectomy (LSH), and robotic-assisted hysterectomy (TLH/LSH), had promise to continue decreasing the numbers of AH performed in the United States; these approaches have become integrated into residency training since the early to mid-2000’s. The expectation from residency programs is that graduates should be already skilled and creden tialed to readily perform these procedures, and do not specifically need to acquire additional fellowship training to attain these skills. Despite the advantages of laparoscopic approaches and emphasis during residency training, many gynecologists have been slow to adopt these newer surgical techniques, with 65% of hysterectomies still being performed abdominally. 1-5 Studies have shown increased rates of AH in African-American and Hispanic women, patients with Medicaid or the uninsured, and those receiving care at a resident teaching clinic, indicating that racial and socioeconomic factors also play a decision-making role on hysterectomy approaches.4-11 Hospitals have tried to develop strategies to decrease AH rate including developing logarithms for predicting success of a minimally invasive approach and hiring laparoscopic fellowship trained physicians. These strategies have decreased AH rates but are more difficult to implement in smaller communi ties.

The objective of our study was to compare trends in routes of hysterectomy over the course of a decade, specifically comparing the year 2000 and 2010, at our hospital site, which is located in the southern region of the country. These two years were selected for analysis because in 2000 LH was just being introduced as a novel approach for hysterectomy. During this 10 year period, LH was becoming fully integrated into Obstetrics and Gynecology residency programs as well as becoming more routine in both academic and private practices; by 2010, Laparoscopic Hysterectomy (LH) techniques were validated in the literature to have significant patient benefits over LH as discussed above. Our secondary analysis was to examine whether any specific patient characteristics (obesity, uterine size, prior surgeries) or social and demographic qualities influenced the choice of hysterectomy route during these years to determine if any disparities existed in minimally invasive surgical tech niques.

Methods

IRB-exempt status was obtained for the retrospective chart review through the Palmetto Health Institutional Review Board. CPT codes for all hysterectomy types were used by the medical records department to identify the charts of all women 18 years of age and older who underwent a hysterectomy at Palmetto Health Richland Hospital during the two time periods of interest (January 1, 2000 through December 31, 2000 and January 1, 2010 through December 31, 2010).

Medical records were abstracted for the following data points: year of surgery, race/ethnicity, age, type of insurance, Body Mass Index (BMI), route of hysterectomy, indication for hysterectomy, preoperative estimate and intraoperative assessment of uterine size, uterine weight; prior pelvic surgery, length of surgery, length of hospital stay, intraoperative complications, and postoperative complications leading to readmission or emergency department visit.

Hysterectomies were categorized as Total Vaginal Hysterectomy (TVH), Laparoscopic Hysterectomy (LH), or Abdominal Hysterectomy (AH). Included in the laparoscopic category were the following approaches: Total Laparoscopic Hysterectomy (TLH), Laparoscopic Supracervical Hysterectomy (LSH), Laparoscopic Assisted Vaginal Hysterectomy (LA VH), and all robotic (Da Vinci-assisted) hysterectomies. Vaginal and laparoscopic approaches were both considered minimally invasive techniques. The route of hysterectomy performed was ultimately chosen by the surgical attending along with the patient prefer ence with no standard protocol; costs of a particular route of hysterectomy were not a factor in the decision making process, even in patients receiving charity care though our hospital system. All information was placed into an Excel spreadsheet. Exclusion criteria included age less than 18 years old and surgery performed for any type of cancer.

Statistical analysis was performed with Fisher Exact testing for categorical data and Student’s t-test for all numeri cal/continuous data (controlling for confounders) using JMP statistical software (Copyright © 2014 SAS Institute Inc., Cary, North Carolina, USA). Null hypothesis was rejected for pvalues<0.05.

Results

At our institution, 334 women in the year 2000 and 250 Page 38 women in the year 2010 underwent a hysterectomy for benign conditions. The age range was 18-87 (mean 44.6±9.3) in 2000 and 18-85 (mean 45±8) in 2010; women under 18 years old were excluded from analysis. Race/ethnic distribution was not different between the two years, and reflected the population of patients seen in clinics and hospital. The mean uterine preoperative assessment by weeks (12.95 week size, 2000 versus 13.5 week size, 2010) was not statistically different, but postoperative uterine size in grams was statistically greater in 2010 (410.6 g) compared to 2000 (310.8 g). There was also a statistically significant difference in BMI when comparing years; BMI in 2010 was greater (32.7±7.4) compared to 2000 (29.9±7.31), which is reflective of local and national trends (p < 0.05; Table 1).

In both 2000 and 2010, 50% of the hysterectomies were performed with a minimally invasive technique (Table 2). What differed was the type of minimally invasive route performed for the hysterectomy. In 2000, 47% of hysterectomies were vaginal hysterectomies and only 2% utilized laparoscopy. These statistics were completely reversed in 2010: 47% were performed with a laparoscopic approach and only 3% were performed vaginally. The estimate of preoperative uterine size in weeks did not influence the hysterectomy route (data not shown). In 2000, women with a history of pelvic surgery underwent more AHs (65.3%) than TVH/LH (34.7%; p<0.0001). However, with the introduction of laparoscopy, in 2010, this was no longer statistically different: 49.5% of the women with prior surgery under went a minimally invasive technique (p=1.0).

Past studies have reported that both race and socioeconomic factors (income level, private versus teaching clinic) influence the route of hysterectomy. 6-11 The patient population studied was racially diverse, with over 50% being African- American in both 2000 and 2010 (Table 1). Caucasian women had significantly less AHs in 2010 compared to 2000. Conversely, African-American women had statistically more AHs than Caucasian women in both 2000 and 2010, with less minimally invasive approaches performed (Table 3A). African-American women had statistically larger uteri than Caucasian women in both years studied (526 g vs 213 g; p=0.015). Once the data was stratified by uterine weight categories and compared among races, no statistical differences among races and hysterectomy route were noted, except in the >1000 g uterine weight category in 2010. Caucasian women with uteri >1000 g were more likely to have a minimally invasive approach than African-American 2000 2010 p value Race (%)

Caucasian 45.3 39.5 African-American 51.7 58.5 0.15 Hispanic 0.3 0.4 1.0

Other 2.7 1.6 0.77 Age (years) 44.6 45 0.69 BMI 29.9 32.7 <0.0001 Preoperative uterine size (weeks) 12.95 13.51 0.28 Uterine Weight (g) 310.8 410.6 0.02

Table 1. Demographics.

Surgical Approach (No (%)) 2000 2010 Abdominal 160 (50.7) 124 (50) Laparoscopic 8 (2.4) 117 (47.2)

Vaginal 156 (46.9) 7 (2.82)

Table 2. Trends in routes of hysterectomy.

Year 2000 2010 Abdominal Laparoscopic Vaginal Abdominal Laparoscopic Vaginal Caucasian 40.4% 3.3% 56.3% 34.3% 59.6% 6.1%

African-American 60.1% 1.2% 38.7% 59.3% 40% 0.7% Hispanic 0 0 100% 100 0 0 Other 55.6% 11.1% 33.3% 66.7% 0 33.3% Uterine Weight (grams) Race Approach < 250 g 250 - < 500 g 500 - < 750 g 750 - < 1000g > 1000 g 2000 African-American Minimally Invasive 51.3% 47.5% 8.3% 20% 5% Abdominal 48.7% 52.5% 91.7% 80% 95% Caucasian Minimally Invasive 59.8% 61.5% 50% 0 0 Abdominal 40.2% 38.5% 50% 100% 100% 2010 African-American Minimally Invasive 74.1% 36.1% 8.3% 0 0 Abdominal 25.9% 63.9% 91.7% 100% 100% Caucasian Minimally Invasive 70.5% 54.5% 0 0 33.3% Abdominal 29.5% 45.5% 100% 100% 66.7%

Table 3A. Stratified by year.

Table 3B. Race and uterine weight.

Table 3. Race and hysterectomy type.

Page 39 women (Table 3B).

We also examined if type of insurance or which clinic the patient presented for surgery (resident clinics verses private offices) influenced route of hysterectomy. Women who had Medicaid/Medicare were more likely to have AH than those with private insurance or Tricare (military) in both 2000 and 2010 (odds ratio 1.68; 95% confidence interval 1.2-2.4; p value=0.0068) than via a minimally invasive route; this trend continued when controlled for uterine weight. Women presenting to resident clinics in 2010 were also more likely to have an AH (as opposed to a minimally invasive technique) than those presenting to private offices (p<0.0001). This trend dissipated when the data was stratified by uterine weight. Women who presented to the resident clinics had statistically larger uteri (494.01 g) than women who received care in private offices (309.2 g; p value=0.0002). Lastly, data was stratified by BMI (Table 4A and 4B); we found that obese women (BMI>30) had statistically more AHs performed than minimally invasive hysterectomies (vaginal or laparoscopic) when compared to normal weight women in both 2000 and 2010 (p=0.039, p=0.045, respectively). Normal weight class women were more likely to undergo a minimally invasive route of surgery compared to the obese weight class in 2000 (OR 1.8; 95% CI 1.3-2.5) as well as 2010 (OR 1.9; 95% CI 1.5-3.1).This was statistically significant in both years studied, and this difference persisted when data was controlled by uterine weight. There was no statistical difference or trend when comparing overweight to low or normal BMI women. When the obesity category was stratified by classes (Table 4C), in the year 2000, class III obese patients had statistically more AHs than underweight, normal, and overweight women (p values = 0.01, 0.03, and 0.03 respectively). In 2010, class III continued to have less minimally invasive approaches to hysterectomies, but was only significantly different (p=0.047) when compared to normal BMI patients.

Discussion

Several conclusions can be drawn from our data analysis. At the studied institution, AH rates have remained steady over the past decade. Most interestingly, the rate of minimally invasive routes has also remained steady; however, the type of minimally invasive technique has shifted. In 2000, 47% of hysterectomies were performed as TVH and, in 2010, 47% were performed via a laparoscopic route. This demonstrates several points. As laparoscopy is being introduced into residency programs, this approach is readily being accepted by general gynecologists given that there are no fellowship trained gynecologic laparoscopic surgeons in this region of the state, as shown by our 2010 data. Other institutions only saw a significant decrease of AH once minimally invasive laparoscopic gynecologists hired as part as faculty and provided mentorship.12 An unanticipated consequence of increasing LH at our institution was the loss of vaginal hysterectomies, which is the Body Mass Index Class Abdominal Vaginal And Laparoscopic Underweight (<18.5) 33.3% 66.7% Normal (18.5 – 24.9) 41.7% 58.3% Overweight (25 – 29.9) 47% 53% Obese (>30) 56.6% 43.4% Body Mass Index Class Abdominal Vaginal and laparoscopic Underweight (<18.5) 0 0 Normal (18.5 – 24.9) 34.3% 65.7% Overweight (25 – 29.9) 50.0% 50.0% Obese (>30) 52.9% 47.1% Weight Class Approach (%) Underweight (< 18.5)

Normal

(18.5-24.9)

Overweight

(25 – 29.9)

Class I Obesity

(30 – 34.9)

Class II Obesity

(35 – 39.9)

Class III Obesity

(> 40) 2000 Minimally Invasive 80.0 % 58.3 % 53 % 45.1 % 51.6 % 30.0 % Abdominal 20.0 % 41.7 % 47 % 54.9 % 48.4 % 70.0 % 2010 Minimally Invasive 0 63.9 % 50 % 47.2 % 51.2 % 41.0 % Abdominal 0 36.1 % 50 % 52.8 % 1.8 % 59.0 %

Table 4. BMI and route of hysterectomy.

Table 4A. Year 2000.

Table 4B. Year 2010.

Table 4C. Stratification of obesity classes.

most minimally invasive route. Instead of laparoscopy replacing AH, it is replacing the already minimally invasive TVH; this is irrespective of a history of pelvic surgeries. One minimally invasive approach has been replaced by another without reducing the overall AH as the originally intended route upon introduction of laparoscopy. Several other studies including one in Canada and another in PA in a similar time periods,13-15 confirmed that as LH approaches increased AH decreased. These institutions also showed a decrease of VH (27.5% to 21.1%; 13 and 22.2% to 17.2%; 14) but not to the same degree as we saw at our institu tion; the baseline VH rates were also not as high as we reported in 2000. Other additional factors that contribute to the decreasing rates of VH are graduating residents confidence and experience in performing this route; one study reported that only 42% of residents reported the vaginal route as the preferred route for hysterectomy despite its distinct advantages over both LH and AH.16 Various conclusions can be inferred from the study results. As both resident duty hour’s decrease and overall hysterectomies performed in the United States decrease, there is limited time to become adept at all surgical approaches. It appears, at the expense of vaginal hysterectomies, laparoscopy is becoming the technique. One benefit of the introduction of laparoscopic approaches to hysterectomies has allowed women with prior pelvic surgery to undergo minimally invasive hysterectomies; in 2000, 34.7% of women with prior pelvic surgeries had the minimally invasive approach compared to 49.5% in 2010. This is an important finding given the increasing rates of cesarean delivery in the United States.

Reported in several studies, women of African-Amer ican race are more likely to have AH. 1,5,6,17 Initially, when our data was stratified by race, it appeared that African-American women were less likely to have surgery by a minimally invasive approach in both 2000 and 2010. However, when data was controlled for postoperative uterine weight (g), this was not evident; African-American women were having the same rates of mini mally invasive approaches to hysterectomies.

Other socioeconomic factors that have been shown to decrease the use of minimally invasive approaches are annual household income, insurance type, and receiving care at a resident clinic. 5-9 Our data also showed that women who had Medicaid/Medicare/free care were more likely to have an AH than a TVH (2000) or LH (2010) compared to women with private or military insurance. These findings persisted even when controlled for uterine weight. It is unclear why this difference existed as Tricare and Medicaid are both government type insurances, and are comparable in coverage. Additionally, these differences were independent of where they received care; in a resident clinic or private office. Patients seen in a resident clinic were more likely to have an AH than via a minimally invasive route in both 2000 and 2010, but, again, this finding dissipated when data was controlled for by uterine weight.

The other interesting conclusion that can be drawn from our data is that obese patients resulted in having more AHs than normal weight women, and were less likely to undergo a mini mally invasive approach (vaginal or laparoscopic) in both 2000 and 2010; this was most significant with Class III obese women. Two potential confounders, uterine weight and history of pelvic surgery, did not vary among weight classes. There are several factors for this disparity in minimally invasive hysterectomy in obese women. Obese women have a decreased tolerance to the Trendelenburg position secondary to respiratory distress; this position is necessary, to a certain degree, for both laparoscopic and vaginal approaches. An additional laparoscopic limitation in obese patients is physician fatigue from the torque required in using the laparoscopic instruments to overcome the pannus associated with truncal obesity, as well as access to bariatric equipment by the general gynecological surgeon. Given the faster recovery, decreased wound infections, and shorter time to ambulation, it is important to routinely offer minimally invasive techniques to all patients but, in particular, to obese patients. Multiple studies have shown the safety of LH and VH for both benign and malignant conditions in obese patients and that are superior to AH with lower short term and long complication rates.18-26 General gynecologists need to continue expanding the use of minimally invasive approaches for hysterectomies for all populations in order to decrease overall AH rates. Laparoscopic surgery was introduced to decrease AH, and not to replace VH. We would encourage the increased use of laparoscopic and/or vaginal approaches in obese women and those with larger uteri. Increasing the surgical volume of these cases during residency and in the initial years of practice, along with increased laparo scopic simulation exercises, would help achieve this goal. 27-30 Surgeons performing less than 10 hysterectomies a year have the highest rates of AH.27-29 Additionally, VH should continue to be reinforced in resident training as the preferred minimally invasive route.31 As robotic surgery becomes more integrated into residency programs and adapted by the general gynecologist, it will be interesting to examine whether its use decreases AH rates or if it just replaces one of the minimal invasive approaches. CONFLICTS OF INTEREST: None.
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