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1.  INTRODUCTION
Hysterectomy is the most common gynaecological surgery 
performed worldwide. More than 90% of the hysterecto-
mies are elective and are performed for a benign indication. 
Interestingly for most of these conditions, there are effective 
alternative medical or surgical treatments available.1 Apart 
from the immediate complications of surgery in general, the 
aftermath includes increased risk of cardiovascular diseases, 
early deaths, dementia, osteoporosis, vault prolapse, incon-
tinence, sexual dysfunction, and the much less talked about 
the impact on psychological and emotional health.2–9 More 

recently hysterectomy with or without oophorectomy is also 
being reported to be associated with an increased risk of dia-
betes mellitus10 and hypertension.11

The appropriateness of recommendations for hysterectomy 
thus has gained an interest in scrutiny and debate by media and 
activists alike. In this scenario, periodic audits by researchers 
and clinicians, of the prevailing clinical practices are imperative 
for insight, as well as to formulate recommendations and guide-
lines for the fellow practitioners.12,13

Data on the frequency of hysterectomy for benign condi-
tions is available in selected countries such as North America, 
Australia, and Europe.14–16 Conversely, data from Asian coun-
tries, especially from the Indian subcontinent that differs in 
reproductive and sociocultural patterns, are scant.

Unlike other nations, in India diversity is a rule rather than 
exception. It exists among states, socio-economic and edu-
cational strata.17 Not only in the exterior but that diversity is 
seeped deep inside our beliefs and attitude. It is neither feasible 
nor rationale to extract and exploit mean values for the entire 
population. We must gather the data from diverse platforms, 
from urban and rural settings, from private and public hospitals; 
compare it, understand it and audit it. So that strict guidelines 
can be formulated and implemented.18

In this article, we report the temporal trends of hysterecto-
mies for benign gynaecological diseases spread over the last 10 
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Abstract
Background: The appropriateness of hysterectomy has gained an interest in scrutiny and debate. Periodic audits of the prevail-
ing clinical practices are imperative for insight, and to formulate recommendations and guidelines. We report the temporal trends 
of hysterectomies, over the last 10 years in a teaching hospital.
Methods: Present study involved all patients who underwent hysterectomy at a teaching hospital, from January 1, 2012 to 
December 31, 2021. Patients were identified by medical record tracking using International Classification of Diseases-9 codes. 
Case records were reviewed for demography, indication for surgery, approach, complications, hospital stay, and histopathological 
correlation.
Results: Over the years the absolute number of hysterectomies in our hospital has ranged from 414 to 597 (mean 476), barring 
the coronavirus 19 pandemic year. The proportion of hysterectomy among all gynaecological admissions has ranged from 6% to 
9%, except in 2020 where this proportion dropped down to 4%. The indications, age distribution, surgical approach, and com-
plications have remained almost same.
Conclusion: We report a static trend in hysterectomy over the past 10 years. This audit provides an insight for the need of shifting 
the abdominal to vaginal route, in carefully chosen patients. This will be beneficial for the patients, and for the trainees, where they 
can learn under supervision. Availability and patient education about the nonsurgical management options for benign gynecologi-
cal conditions, as well as awareness about sequelae of hysterectomy, will bring down the rate in countries such as India.
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years. We intend to present trends of choice of surgical route, 
common indication, rate of complications, and histological 
justification of hysterectomy over a decade in a university hos-
pital in India.

2.  METHODS
Present study involved all patients who underwent hysterectomy 
in the Department of Obstetrics and Gynecology at a teaching 
hospital affiliated with Medical College in Southern India, over 
a period of 10 years (from January 1, 2012 to December 31, 
2021). Patients’ consent to review their medical records was 
not required by the Institutional Review Board as the study was 
based only on the review of their files. Patient data confiden-
tiality was maintained, and the study was compliant with the 
Declaration of Helsinki.

Hysterectomies performed in the Department of Surgical 
Oncology for treatment of cervical, uterine, or ovarian 
malignancies were not included. Patients were identified by 
medical record tracking using International Classification 
of Diseases-9 codes. Case records then were reviewed to 
collect patient characteristics, indication for surgery, surgi-
cal approach or technique, complications, length of hospital 
stay, and histopathology examination report of the speci-
men obtained during surgery. Intensive care admissions and 
repeat laparotomies were also assessed.

All elective as well as emergency hysterectomies (includ-
ing obstetric hysterectomies) were analyzed. Cases where on 

table decision to proceed with hysterectomy was taken were 
also included. Abdominal hysterectomies included suprac-
ervical hysterectomy, total hysterectomy, and total hyster-
ectomy with unilateral salpingo-ovariotomy/oophorectomy 
ortotal hysterectomy with bilateral salpingo-ovariotomy/
oophorectomy. It also included hysterectomy performed 
as a part of staging laparotomy for an ovarian tumor and 
radical hysterectomy performed for early-stage cervical car-
cinoma in the Department of Obstetrics and Gynecology by 
a Gynecologist. Vaginal hysterectomies included vaginal hys-
terectomy with pelvic floor repair for pelvic organ prolapse 
and also nondescent vaginal hysterectomy for indications 
other than prolapse. Laparoscopic hysterectomy group had 
both laparoscopic-assisted vaginal hysterectomy and total 
laparoscopic hysterectomy.

For all cases, indications for surgery were reviewed. Some 
of the women had more than one indication. As a part of 
subanalysis, indications where hysterectomy was performed 
in women less than 30 years of age were carefully reviewed. 
Intraoperative blood loss, injury to vital structures, and con-
version of the planned route were compared among various 
approaches.

At the end, the main postoperative histopathology diagnosis 
was recorded. Preoperative indication was compared with the 
pathologist’s report of the removed specimen following surgery. 
Hysterectomy was considered justified if the pathology report 
verified the indication for surgery or showed a significant alter-
native pathology.

Fig. 1  Proportion of women undergoing hysterectomy over the past 10 years.
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Rates of hysterectomy for each year were calculated as 
total hysterectomy cases in that year divided by the total 
number of women who attended the outpatient care during 
the same year. Changing trends in the rates of hysterectomy, 
route of surgery, indication, complications, and histopatho-
logical justification over a 10-year study period were com-
pared and analyzed.

2.1. Statistical analysis
Year-wise data on categorical variables are shown as n (% 
of cases). The inter-group statistical comparisons of the dis-
tribution of categorical variables across various years are 
tested using the chi-square test or Fisher’s exact probability 
test if more than 20% of cells have an expected frequency 
of less than 5. The statistical significance of the linear trend 
in the distribution of different surgical indications across the 

study period is tested using a linear-by-linear association test 
or ordinal chi-square test.19 In the entire study, p values less 
than 0.05 are considered to be statistically significant. The 
entire data is statistically analyzed using Statistical Package 
for Social Sciences (SPSS ver 24.0, IBM Corporation, USA) 
for MS Windows.

3.  RESULTS
In last 10 years, a total of 5 51  144 women attended the gynecol-
ogy outpatient department, in our hospital. Out of which 4764 
(6.9%) underwent hysterectomy. The mean rate of hysterectomy 
is 0.86%. Over the years the absolute number of hysterectomies 
in our hospital has ranged from 414 to 597 (mean 476), barring 
the year of the coronavirus 19 (COVID 19) pandemic (2020). 
The proportion of hysterectomy among all gynecological 

Fig. 2  Age distribution of cases studied.

Fig. 3  Comparison of the route of hysterectomies among the cases studied.

CA9_V86N5_Text.indb   508CA9_V86N5_Text.indb   508 26-Apr-23   19:11:4226-Apr-23   19:11:42



www.ejcma.org � 509

Original Article. (2023) 86:5� J Chin Med Assoc

admissions has ranged from 6% to 9%, except in 2020 where 
this proportion dropped down to 4% (Table 1).

An ancillary finding to be noted is the trend of women seek-
ing health care for gynecological issues was showing an upward 
trend up to the year of the pandemic (2012–2018). The number 
of women seeking reproductive health care is seeing a downfall 
in the last 3 years. (Fig 1)

Around half of the women who underwent hysterectomy 
belonged to the age group of 41 to 50 years. This was followed by 
the 51 to 60 years age bracket. The trend has been similar over the 

years. Hysterectomies (0.2 %–1.9%) under the age of 30 years 
were all postpartum hysterectomies, (post-partum hemorrhage, 
morbidly adherent placenta, or uterine rupture) (Table 2). (Fig 2)

Table 3 summarises the distribution of various routes of hys-
terectomies in our set-up in the last 10 years. The abdominal 
route has been the most common route of hysterectomy through-
out. The proportion of various routes and types of hysterectomy 
has remained similar over the years. Despite the dramatic fall in 
the absolute number of hysterectomies in the year 2020, the pro-
portion of approaches has remained unchanged (Table 3). (Fig 3)

Fig. 4  Distribution of indications for hysterectomy.

Table 1

Distribution of Number of Cases

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total 

Total number of women who attended GYNEC OPD 45 423 47 663 48 178 57 333 67 296 72 932 70 875 66 037 35 963 39 444 55 1144
Total GYNEC admissions 5867 6100 6232 7739 7892 8570 8936 8158 4773 4756 69 023
Major GYNEC surgeries 859 919 982 1123 1190 1426 1511 1395 891 1044 11 340
No. of hysterectomies 525 414 471 510 484 562 597 559 201 441 4764
Rate of hysterectomy 1.15% 0.86% 0.97% 0.89 0.72% 0.77% 0.84% 0.85% 0.56% 1.12% 0.86%
Proportion of gynec admissions for hysterectomy 8.94% 6.78% 7.55% 6.58% 6.13% 6.55% 6.68% 6.85% 4.21% 9.27% 6.90%
Hysterectomy as a proportion of major surgery 61.11% 45.04% 47.96% 45.41% 40.67% 39.41% 39.51% 40.07% 22.55% 42.24% 42.01%

OPD = outpatient department.

Table 2

Age Distribution of Cases Studied

  Age Group (years)  

 ≤30 31–40 41–50 51–60 61–70 >70 Total

Year n % n % n % n % n % n % n % 

2012 10 1.9 113 21.5 239 45.5 100 19.0 54 10.3 9 1.7 525 100.0
2013 5 1.2 63 15.2 219 52.9 74 17.9 45 10.9 8 1.9 414 100.0
2014 4 0.8 65 13.8 216 45.9 115 24.4 54 11.5 17 3.6 471 100.0
2015 1 0.2 90 17.6 256 50.2 99 19.4 49 9.6 15 2.9 510 100.0
2016 3 0.6 65 13.4 246 50.8 103 21.3 54 11.2 13 2.7 484 100.0
2017 4 0.7 71 12.6 265 47.2 137 24.4 59 10.5 26 4.6 562 100.0
2018 3 0.5 94 15.7 302 50.6 103 17.3 70 11.7 25 4.2 597 100.0
2019 7 1.3 75 13.4 278 49.7 103 18.4 80 14.3 16 2.9 559 100.0
2020 2 1.0 29 14.4 100 49.8 41 20.4 22 10.9 7 3.5 201 100.0

2021 3 0.7 67 15.2 234 53.1 76 17.2 45 10.2 16 3.6 441 100.0
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Most of the hysterectomies were performed electively. The 
proportion of emergency hysterectomies has remained less than 
2% throughout (Table  4). The indication are summarized in 
Table 5. Around 92% of all hysterectomies in our setup were 
for benign gynecological conditions. Most common indication 
has been symptomatic leiomyoma followed by pelvic organ 
prolapse. (Fig 4) Some cases had more than one indication. As 
shown in the last two columns in Table 5 p values were calcu-
lated to determine the equality of distribution and trend analy-
sis for most common indications. The first p value in the table 
shows the equality of distribution of various indications across 
the study period (Years 2012 through 2021). A statistically sig-
nificant difference in the distribution of indications across the 
years was found among most of the common indications except 
adenomyosis. The second p value (trend) denotes the probability 
of a linear trend (ascending or descending) in the distribution 
of various indications over the last 10 years. There seems to be 
a statistically significant linear trend (approximately could be 
decreasing or increasing) in the distribution of common indi-
cations across the years (except for adenomyosis). Even after 
ignoring the 2020 data (the COVID-19 pandemic year), the sta-
tistics especially trend significance did not show gross changes.

Duration of hospital stay was least among the laparoscopi-
cally performed cases, followed by hysterectomies carried out 
vaginally. The duration of stay has been charted in Table 7 and 
is inclusive of the preoperative period as well as the day of sur-
gery. Minimum duration of stay is noted in the year 2020 (the 
COVID-19 pandemic year) (Table 7).

Mortality following hysterectomy has been nil to 0.5% in our 
setup. This includes elective as well as emergency cases. (Table 6) 
The rate of complications (minor and major) ranged between 
0.2% and 4.0 % over the years. Hemorrhage requiring transfu-
sions is the most common complication and the incidence has 
shown an increasing trend over the years. The p value given for 
the complications table indicates the probability of equality of 
distribution of incidence of various complications across the 
study period.

Based on the histopathological report 99% or more hyster-
ectomies in our setup were found to be justified. Preoperative 
diagnosis has shown a good correlation with the postoperative 
confirmatory histopathology obtained from the specimen. The 
correlation has been increasing over the years and in the year 
2021 it has reached 91% (Table 8).

4.  DISCUSSION
In our study cohort of 10 years, the hysterectomy trend for 
benign gynaecological diseases has remained constant except for T
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Table 4

Distribution of Elective and Emergency Hysterectomies Among 
the cases Studied

  Elective Emergency Total

Year n % n % n % 

2012 514 97.9 11 2.1 525 100.0
2013 406 98.1 8 1.9 414 100.0
2014 464 98.5 7 1.5 471 100.0
2015 509 99.8 1 0.2 510 100.0
2016 479 98.9 5 1.1 484 100.0
2017 557 99.1 5 0.9 562 100.0
2018 590 98.8 7 1.2 597 100.0
2019 548 98.0 11 2.0 559 100.0
2020 195 97.0 6 3.0 201 100.0

2021 433 98.2 8 1.8 441 100.0
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the COVID-19 pandemic year. The pandemic, impacted 
medical care dramatically, all across the world. New poli-
cies were put in place to overcome the crisis, conserve 
resources and ensure safety. There are reports from many 
parts of the world discussing how the pandemic affected 
essential care for patients with cancers. This includes 
gynaecological cancers requiring hysterectomy.20–23 A few 
reports are available documenting the delay in the man-
agement of women requiring hysterectomy for benign 
gynaecological conditions. These studies reported a dras-
tic decrease of around 65% to 75%, in total number of 
major gynecological surgeries performed during this time 
period.24,25 The rate of hysterectomy is highest (1.12%) 
in the year 2021. Seemingly it was a rebound after the 
COVID-19 pandemic as many women who required hys-
terectomy, during 2019 and 2020, were put in the waiting 
list for a later date.

In our setup, around half of the women who under-
went hysterectomy belonged to the age group of 41 to 
50 years. This was followed by the 51 to 60 years age 
bracket. The trend has been similar over the years in our 
hospital. In Taiwan, the peak age for women who under-
went hysterectomies was 40 to 44 years.26 In Finland the 
median age at hysterectomy has shifted from 51 years in 
1998–2001 to 55 years in 2014–2017.27 China reported 
more than 75% of hysterectomies in the age group of 50 
to 59 years.28 In Tanzania mean age for hysterectomy was 
48.8 ± 8.6 years.29 This difference may be related to the 
availability and acceptability of nonsurgical treatments 
for benign gynecological pathologies among different 
nations and geographical locations.

Hysterectomy rates for benign gynaecological con-
ditions exhibit a decline over the past two decades in 
Australia, US, Sweden, and Taiwan.26 Similar declining 
trends have been observed in Europe too. A 15-year study 
(1996–2010), from Italy, observed a marked decrease in 
the frequency of hysterectomy, in their setup.30 Austria 
reported a 27% decline in the rate of hysterectomy for 
benign conditions from 2002 to 2014.31 In a trend analy-
sis from Portugal, the rate of hysterectomies decreased in 
a span of 15 years (2000–2014) with an increase in age 
at the time of the procedure and a change towards less 
invasive routes.32 The possible reason for the decreasing 
trend of hysterectomy could be the introduction of non-
surgical treatment options, for benign diseases of uterus. 
To opt for conservative options requires the need for 
long-term follow-up, the introduction of screening pro-
grams in the health care delivery chain, easy access to con-
servative modalities such as uterine artery embolization, 
endometrial ablation procedures, high-intensity focused 
ultrasound therapy and related cost factors. Owing to 
the sparsity of these in a developing country setup, the 
trends of hysterectomy may seem to remain unchanged. 
Patient’s perception of hysterectomy as a one-time treat-
ment choice in our setup might also have contributed to 
the static rate of hysterectomies over the years.

The data from the developing world, on this subject 
matter, is limited. A study from Gujrat, India reported an 
estimated prevalence of hysterectomy to be 20.7 per 1000 
woman-years, which is four times higher than the high-
est global rates.33 The National Family Health Survey-4 in 
India provided the first nationally representative estimates 
of hysterectomy. It revealed the highest prevalence in the 
states of Andhra Pradesh, Bihar, Gujarat, and Telangana. 
The lowest rate of hysterectomy was reported in Punjab, 
Chhattisgarh, West Bengal, and Kerala, as well as all eight 
north-eastern states.34T
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India is a diverse nation in terms of its socio-econom-
ics, education level, beliefs, and attitude. It is neither 
possible nor rational to extract and exploit mean data 
for the entire population. To formulate workable guide-
lines, we must collect the data from diverse platforms, 
from urban and rural settings, from private and public 
hospitals; compare it, understand it and audit it.

Over the last 10 years abdominal route has been the 
preferred route of hysterectomy in our setup. Similarly, 
in China, 84% of hysterectomies were performed by 
an open abdominal approach.28 In Taiwan, the transi-
tion of open abdominal hysterectomy predominance to 
laparoscopic hysterectomy predominance occurred in 
two phases (between 2003–2005 and 2008–2012). The 
rate of abdominal hysterectomy decreased from 62.7% 
to 36.5%. It was concomitantly associated with an 
increase in laparoscopic hysterectomies.26 Similarly in 
the US too, the hysterectomy route has shifted consider-
ably from abdominal to laparoscopic.33 Even in this era 
of minimally invasive surgeries, comparison of various 
routes of hysterectomy has found the vaginal route to 
be the best.

The American College of Obstetricians and 
Gynecologists recommends, the vaginal route as the 
first option for hysterectomy, whenever feasible, even in 
the era of minimally invasive surgery.35 Vaginal hyster-
ectomy is less invasive, with lower complication rates 
as compared to abdominal, laparoscopic, and robotic 
routes.36,37 In our cohort consistently vaginal route has 
been the less favored one, for the non-prolapse cases. 
This may owe to the fact that our hospital caters a large 
number of trainees, who first need to be well versed with 
anatomic details and basic training in gynecological 
surgeries. This can be best achieved by an open abdomi-
nal approach. However, as vaginal hysterectomy is the 
universally accepted best approach for hysterectomy for 
benign conditions, we must incorporate it in the train-
ing and skill transfer programs as well.37–40

Various studies have reported that the choice of route 
of hysterectomy is also influenced by the surgeon’s age 
and gender.26,41,42 This is one of the limitations of our 
study that while collating the data we did not keep in 
mind this factor. In future studies and audits, however, 
we will try to incorporate this information.

Around 92% of all hysterectomies in our setup were 
for benign gynaecological conditions. Most common 
indication has been symptomatic leiomyoma followed 
by pelvic organ prolapse. Despite the availability and 
popularisation of conservative approaches for the man-
agement of leiomyoma, remains the leading indication 
of hysterectomy globally.43

The rate of complications (minor and major) ranged 
between 0.2% and 4.0% over the years. Hemorrhage 
requiring transfusions is the most common complica-
tion and the incidence has shown an increasing trend 
over the years. We hypothesize it to be due to the 
dynamic shift of the senior-junior doctor ratio, in recent 
years, as most of the junior doctors being in the transi-
tion phase of their career. World-over this silent loss of 
expert clinicians, mentors, and trainers, has significantly 
affected the quality of patient care and skill transfer of 
trainees. Across specialties this loss of support frame-
work is postulated to add pressure on clinicians, leading 
to more burn-out, and increasing adverse events.44,45

In a cross-sectional study from Tanzania, more than 
40% of women who underwent hysterectomy had 
complications within 10 days of surgery. The common T
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complications in their cohort included hemorrhage, need of 
transfusion, anemia, and postoperative fever.29 A population-
based cohort study from the Danish hysterectomy database 
reported an overall incidence of major complications in 7% and 
minor complications in 9.4% of hysterectomies over a 10-year 
period from 2004 to 2015.3 Following this another study 
was published from the same Danish database, wherein they 
reported a 50% reduction in the incidence of complications, 
after reducing the proportion of abdominal hysterectomies and 
increasing laparoscopic hysterectomies. With 85% of their cases 
carried out laparoscopically the incidence of major and minor 
complications was reduced to 4.1% and 5.7%, respectively.46 
Mortality following hysterectomy has been less than 0.5% in 
our setup. In the Danish database, it was reported to be 0.27%.46

This discrepancy in complication rate among various reports 
is owing to the fact that there is no uniform system of docu-
menting surgical complications. It has been acknowledged that 
surgical complications are difficult to classify which impairs the 
comparison between centers. In 2004, Clavien and Dindo vali-
dated a classification system for surgical complications in five 
grades, based on the treatment intervention. This approach per-
mits to identify all the events that could affect the morbidity and 
mortality of the patients in an organized way for international 
comparisons.47 A recent study used the Clavien and Dindo classi-
fication to report intraoperative complications and reoperations 
of hysterectomy in the context of elective surgery.48 Their find-
ings provide clear and orderly data related to the risks of elective 
hysterectomy. Not only is it useful to preoperatively identify the 
risks and to provide detailed information during the informed 
consent   for each hysterectomy group, it is also important to 
compare the rate of complications between different studies.

On the histopathological correlation of the specimen 
obtained, we did not find any case of unexpected malignancy. 
A recent study found unexpected gynaecological malignancy 
in 38 of 6648 cases who underwent hysterectomy for benign 
indications, yielding an incidence rate of 0.58%. They reported 
20 cases (0.31%) with endometrial cancer, eight cases (0.12%) 
with uterine sarcoma, seven cases (0.10%) with ovarian cancer, 
one case (0.01%) with tubal cancer, and two (0.03%) with cer-
vical cancer.49 This emphasizes the need of adequate screening 
for cancers and proper evaluation of every patient before post-
ing them for hysterectomy.

In conclusion, we report a static trend in hysterectomy over 
the past 10 years, despite the reports of changing trends in 

frequency, route, and indications of hysterectomy for benign 
conditions, worldwide. This audit provides insight for the need 
of shifting the abdominal to the vaginal route, in carefully cho-
sen patients. This will be beneficial for the patients, and for the 
trainees, where they can learn under supervision. Availability 
and patient education about the nonsurgical management 
options for benign gynecological conditions, as well as aware-
ness about sequelae of hysterectomy, will bring down the rate of 
hysterectomy in countries such as India.
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