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ABSTRACT

Aim: To compare the difference between laparoscopic (L/S) and laparotomic (L/T) hysterectomies and the addition of
oophorectomy to surgery by complications, blood transfusion, and changes to hemoglobin (Hb) levels and explore the impacts
of diabetes mellitus (DM), smoking, previous abdominal surgery, and body mass index (BMI) on early and late complications.

Methods: We recruited 537 patients for this retrospective cross-sectional study. The patients were initially divided into two
groups: L/S and L/T and were further divided into subgroups by the addition of oophorectomy. We then compared the groups
by early and late complications, changes to Hb levels, and blood transfusion. Moreover, we explored the associations between
early and late complications and DM, previous abdominal surgery, and smoking.

Results: The findings revealed that 22.7% of hysterectomies were L/S, and 77.3% were L/T. We concluded similar results
between main groups and subgroups. Yet, we could not reach significant impacts of BMI, DM, smoking, and abdominal surgery
on complications. Even though postoperative blood transfusion was found to be significantly higher in the L/T group than L/S
group (L/S: 0.8%, L/T: 5.8%, p=0.022), it did not significantly differ between the subgroups (Group 1: 3.3%, Group 2: 0%, Group
3: 6.5%, Group 4: 5.5%, p= 0.114). Besides, 6.7% of the patients developed complications. We discovered surgical site infection

in 3% of the patients, bleeding and hematoma in 1.6%, and urinary tract injury in 0.9%, while there was only one mortality.

Conclusion: Overall, we could not conclude a significant difference between L/S and L/T hysterectomies for benign
reasons, except by postoperative blood transfusion. Moreover, oophorectomy did not contribute to the risk of surgery-related

complications and blood transfusions.
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surgery complication

INTRODUCTION

Hysterectomy refers to the surgical removal of the uterus
and cervix, and salpingectomy and/or oophorectomy may
be considered in the surgery. It seems the most frequently
performed major surgery (about 600,000 times annually)
following cesarean section (C/S) in the reproductive age
in the United States.! About 68% of hysterectomies are
performed by the abdominal route, most commonly with the
indication of leiomyoma (40.7%). Moreover, oophorectomy
is accompanied by hysterectomies at 53.8%." It is known
that 74% of hysterectomies are for benign indications.? It
can be performed laparotomic (L/T), laparoscopic (L/S),
robotic, and vaginal. The first planned successful vaginal
hysterectomy was reported by Lagenbeck in 1817, subtotal
abdominal hysterectomy by Kimball in 1855, and total
L/S hysterectomy by Reich in 1989.** Despite vaginal and
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abdominal hysterectomy attempts until the aforementioned
dates, high mortality rates were also reported due to
indefinite surgical techniques, lack of vascular ligation,
and failure to provide antisepsis.® Yet, L/S procedures have
gained popularity compared to previous years.> However,
abdominal hysterectomy still seems to be the most common
surgical method despite more extended hospital stay, more
postoperative pain, higher infection rates, and delayed
return to everyday life.” The most common indications for
L/T and L/S hysterectomies are leiomyoma and abnormal
uterine bleeding, respectively.® Moreover, there may be
many complications (e.g., infection, deep venous thrombus,
gastrointestinal system injury, genitourinary system
injury, and bleeding) during the perioperative period of
hysterectomy.
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The present study attempted to compare the difference
between L/S and L/T hysterectomies and the addition
of oophorectomy to surgery by complications, blood
transfusion, and changes to hemoglobin (Hb) levels and
explore the impacts of diabetes mellitus (DM), smoking,
previous abdominal surgery, and body mass index (BMI) on
early and late complications.

METHODS

This study was produced from the first author’s
specialization thesis in gynecology and obstetrics numbered
451277 and titled “Comparison of Laparotomy and
Laparoscopy in Hysterectomies Performed for Benign
Uterine Diseases.”

I[stanbul Medeniyet University, Goztepe Education
and Research Hospital granted ethical approval to this
retrospective cross-sectional study (Date: 01.02.2017 Decision
no: 2016/0270). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration of
Helsinki.

We first identified patients undergoing L/S and L/T
hysterectomies for benign uterine indications between
January 2012 and January 2017 from hospital records. After
excluding endometriosis or malignant indications, adnexal
masses, conversion from L/S to L/T, and vaginal and subtotal
hysterectomies, we carried out the study with the data of 537
patients.

The patients were first divided into two groups: those
with L/S (n=122) and L/T (n=415) hysterectomies. Then, they
were further divided into four subgroups by oophorectomy.
Accordingly, Group 1 had only L/S hysterectomy (n=30, 5.6%),
Group 2 underwent L/S hysterectomy with oophorectomy
(n=92, 17.1%), Group 3 had only L/T hysterectomy (n=108,
20.1%), and Group 4 was recruited for L/T hysterectomy
combined with oophorectomy (n=307, 57.1%). We compared
the main groups and subgroups by preoperative and
postoperative sixth-hour Hb values (Al), preoperative
and postoperative first-day Hb values (A2), intraoperative
and postoperative blood transfusion, and early and late
complications. We also evaluated the relationships between
early and late complications and DM, previous abdominal
surgery, smoking, and BMI in the groups.

We accepted complications occurring intraoperatively
and till the end of the seventh postoperative day as
early complications and those appearing on the eighth
postoperative day as late complications.

We utilized descriptive statistics to present the data.
After ensuring the normality of distribution with the
Kolmogorov-Smirnov test, we compared categorical data
using the chi-square test and Fisher’s exact test, while we
utilized independent samples t-test and one-way analysis
of variance (ANOVA) to compare the parameters between
the groups. We ran the Tukey test in multiple comparisons
to reveal the source of significant difference(s) between the
groups. Moreover, we explored the associations between the
continuous variables using Pearson’s correlation analysis.
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All analyses were performed on SPSS 21.0, and a p< 0.05 at
the 95% confidence interval (CI) was considered statistically
significant.

RESULTS

We studied the data of 537 patients, 122 in the L/S
group and 415 in the L/T group. We found the mean
hospitalization length to be 2.710+0.955 days, the mean age
to be 48.150+6.034 years, the mean body weight 71.100+9.460
kilograms, the mean BMI to be 26.820+4.273, the median
gravida to be 4 (0-15), and the median parity to be 2 (0-
10). Moreover, the findings showed the mean preoperative
Hb value to be 11.949+1.441 gr/dL, the mean postoperative
sixth-hour Hb value to be 10.931+1.320 gr/dL, the mean
postoperative first-day Hb value to be 10.698+1.267 gr/dL,
the mean Al to be 1.036+1.037 gr/dL, and the mean A2 to be
1.268+1.070 g/dL. Besides, we discovered the subgroups had
a similar distribution of BMI values (Group 1=26.0+3.92,
Group 2=26.1+4.0, Group 3=27.1+4.4, Group 4=27.1% 4.3;
p=0.198).

As indications for hysterectomy, we detected leiomyoma
in 345 (62.4%) patients, abnormal uterine bleeding in 67
(12.5%), cervical intraepithelial neoplasia (CIN2, CIN3) in
21 (3.9%), adenomyosis in 39 (7.3%), endometrial pathologies
(endometrial polyp, endometrial hyperplasia, tamoxifen use)
in 64 (11.9%), and complete mole in 1 (0.2%) patient.

Table 1 shown comparisons of the main groups and
subgroups by Al and A2. We could not determine significant
differences between the main groups and subgroups by Al
and A2.

Table 1. Comparisons of the main groups and subgroups by A1 and A2

Main Groups
L/S (Group 1+2) (n=122) L/T ((Eiilllg)g’+4) t* P
Al 1.158+0.783 1.001£1.099 1.478 0.140
A2 1.274+0.748 1.267+1.149 0.082 0.935
Subgroups
M=SD F# p
Al 2.321 0.074
Group 1 (n=30) 0.940+0.895
Group 2 (n=92) 1.229+0.734
Group 3 (n=108) 1.149+1.456
Group 4 (n=307) 0.949+0.939
A2 1.162 0.324
Group 1 (n=30) 1.160+0.839
Group 2 (n=92) 1.311+0.717
Group 3 (n=108) 1.421+1.502
Group 4 (n=307) 1.2124+0.993

Al: Difference between preoperative and postoperative sixth-hour hemoglobin values, A2:

Difference between preoperative and postoperative first-day hemoglobin values, (*t-test,
#ANOVA)

Table 2 shown blood transfusion and early and late
complications between the main groups. We compared the
main groups by intraoperative and postoperative blood
transfusions and early and late complications. The findings
revealed significantly higher postoperative blood transfusions
in the L/T group compared to the L/S group.
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Table 2. Blood transfusion and early and late complications between
the main groups

L/S (n=122) L/T (n=415)
% o %
Intraoperative blood transfusion 2 1.6% 12 29% 0.445
Postoperative blood transfusion 1 0.8% 24 5.8% 0.022
Early complications 4 3.3% 14 34% 0.959
Late complications 4 3.3% 14 3.4% 0.959

Table 3 shown blood transfusion and early and
late complications between the subgroups. We did not
conclude significant differences between the subgroups by
intraoperative and postoperative blood transfusions and
early and late complications.

Table 3. Blood transfusion and early and late complications between
the subgroups

Group 1 Group 2 Group 3 Group 4
(n=30) (n=92) (n=108) (n=307) p
n % n % n % n %
Intraoperative
blood 2 670% 0 0.00% 5 4.60% 7 2.30% 0.099
transfusion
Postoperative
blood 1 330% 0 0.00% 7 6.50% 17 5.50% 0.114
transfusion
E‘“IYI‘ . 1 330% 3 330% 6 560% 8 2.60% 0.542
complications
Late . 2 670% 2 220% 7 650% 7 230% 0.124
complications

Among early complications, seven patients developed
surgical site infections, six suffered bleeding requiring
additional surgical intervention, and five had urinary
system damage. As late complications, we detected surgical
site infection in 13 patients, vaginal cuff hematoma in three
patients, abdominal pain in one patient, and cuff cellulitis
in one patient. A 48-year-old patient in the L/T group died
of bleeding on the first postoperative day. Surgical site
infection, accounting for 38% of early complications, 72% of
late complications, and 55% of all complications, was found
to be 3% among all patients. Moreover, hemorrhage requiring
intervention and surgical-related hematoma, accounting
for 33% of early complications, 16% of late complications,
and 25% of all complications, were observed in 1% of all
patients. Finally, 0.9% of all patients had urinary system
damage, accounting for 27% of early complications, 0% of late
complications, and 3% of all complications.

Early and late complications were addressed by DM,
abdominal surgery, smoking, and BMIL. 57 (10.6%) of 537
patients who underwent hysterectomy had a history of DM.
Of the 18 early complications, 16 (3.3%) were detected in
patients without DM and 2 (3.5%) in DM patients (p= 0.589).
We also discovered that, among the 18 late complications,
17 (3.5%) were present in patients without DM and 1 (1.7%)
in DM patients (p= 0.411). Moreover, 97 (18%) patients had
a history of smoking. Our findings revealed early and late
complications to be similar by smoking. Overall, 16 (3.6%)
of early and late complications were found in non-smokers,
while 2 (2.1%) were detected in smokers (p= 0.340). We
discovered that 106 patients had a history of abdominal
surgery once, and 59 patients underwent at least two
abdominal surgeries. Early complications were observed
in 13 (3.5%) patients without abdominal surgery, 4 (3.8%)
with abdominal surgery once, and 1 (1.7%) with two or
more abdominal surgeries (p=0.747). When it comes to late
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complications, the above findings appeared to be 14 (3.8%),
3 (2.8%), and 1 (1.7%), respectively (p =0.673). In general, we
could not find significant differences among our patients in
early and late complications by DM, smoking, and history of
abdominal surgery. Besides, we calculated the mean BMI to
be 26.82+4.30 for 519 patients without early complications
and 27.03+£3.50 for 18 patients with early complications
(t=0.213; p=0.832). It was found to be 26.86+4.27 for 519
patients without late complications and 25.78+4.30 for 18
patients with late complications (t=1.056; p=0.292). Similar to
the other parameters, the patients did not significantly differ
in early and late complications by BMI.

DISCUSSION

Our findings revealed no statistically significant
differences between L/S and L/T groups and between the
subgroups by Al and A2, perioperative blood transfusion,
and early, late, and total complications. Despite no significant
difference between subgroups by postoperative blood
transfusion, postoperative blood transfusion requirement
was significantly higher in the L/T group compared to the
L/S group. Therefore, we can assert that the addition of an
oophorectomy did not cause any additional risk. Moreover,
we discovered that early and late complications did not
significantly differ by DM, smoking, history of abdominal
surgery, and BMIL Only one patient died of bleeding on
the first postoperative day. Finally, there was surgical site
infections in 3% of all patients, bleeding and hematoma
requiring surgical intervention in 1%, and urinary tract
damage in 0.9%.

Given the patient, surgeon, and hospital conditions,
operators may prefer the vaginal route first, L/S second,
and L/T third in hysterectomy patients. Salpingectomy
can be safely adopted during vaginal hysterectomy.” While
hysterectomy operations are often ‘clean-contaminated,
they may become ‘contaminated’ in the case of perioperative
urinary tract infection or bacterial vaginosis and ‘dirty
or infected in the case of purulent discharge due to
intraoperative bowel perforation or pelvic inflammatory
disease.® Febrile morbidity refers to body temperature above
38°C in at least two measurements at six-hour intervals
starting 24 hours following the surgery. The most common
infectious causes are known to be vaginal cuff cellulitis,
infected hematoma or abscess, wound site, urinary tract,
and respiratory infections. Preoperative antimicrobial
prophylaxis depends on factors such as socioeconomic status,
BMI, and concomitant procedures. In addition, high fever
and leukocytosis can also be caused by non-infectious causes
(e.g., atelectasis, hypersensitivity reactions, tissue trauma, or
pyrogenic reaction to hematoma).” While the infection rate
for abdominal hysterectomy is 10.5%, it is often reported
to be 9% for L/S hysterectomy.'” Compared to abdominal
hysterectomy, there are lower febrile morbidity rates and
fewer wound infections, while vaginal mold infection is
higher in L/S hysterectomy."

The ureteral injury is reported to be 1.6 (0-14.6) and
bladder injury to be 2.6 (0.2-19.5) per 1,000 gynecological
surgeries. Besides, 11.5% of intraoperative ureteral damage
and 51.6% of bladder damage could be detected.* More
urinary tract injury is reported in L/S hysterectomy.
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Moreover, bladder, ureter, and urinary tract damage (bladder
or ureter) is more common in L/S hysterectomy compared
to L/T hysterectomy. Yet, intestinal damage is less in L/S
hysterectomy."

Compared to L/T hysterectomy, L/S hysterectomy has
more vascular injury, less bleeding, and less pelvic hematoma
and blood transfusion."! Similarly, more blood transfusion
was needed in the L/T group in our study.

While the average hospital stay for abdominal
hysterectomy is 3.07 days, it is 1.65 days for L/S hysterectomy.'?
Moreover, patients with L/S hysterectomy can return to
their normal 15.17 days earlier compared to those with L/T
hysterectomy.”" A study reported that the rate of abdominal
hysterectomy fell from 65% to 54%, while the rate of vaginal
hysterectomy decreased from 25% to 17% in 2010 compared
to 1998. Moreover, there was a decrease of 36.4% in the total
number of hysterectomies in 2010 compared to 2002."*

In a study where more than 2 million benign hysterectomy
cases were followed up between 1998 and 2006 in the USA,
the addition of oophorectomy to vaginal hysterectomy
increased complications (OR: 1.12, CI: 0.89-1.17), while
there were no changes in abdominal (OR: 0.91, CI: 0.89-0.94)
or laparoscopic hysterectomies (OR: 0.89, CIL: 0.83-0.94)."
Similarly, we could not concluded significant differences
between L/S and L/T groups with added oophorectomy by
complications, which may be because the operations may
have been handled by experienced surgeons.

Obesity, DM, and smoking are prevalent risk factors for
infection complications.'** In this study, the fact that DM did
not increase the risk of complications may have been due to
tight perioperative glycemic control. In the preoperative stage,
patients are recommended to quit smoking, and, therefore,
many patients reduce their daily cigarette smoking. On the
other hand, the fact that BMI showed similar distribution
between the groups may not have had a significant effect on
complications.

In our study, we discovered mortality in only one patient
(0.18%). The previous research reported the mortality rate in
abdominal hysterectomy to be 0.32-0.5 per 1,000 patients."”"
The present study is not free of a few limitations. Studying
the data obtained retrospectively, considering operations
performed by different operators, inequal numbers of
patients in the groups, and lack of exact criteria for choosing
the hysterectomy technique (L/S-L/T), and comparing
operations for only benign indications may have created
major limitations to this study. Moreover, the fact that the
operations were performed by experienced surgeons with
the help of advanced surgical techniques may have yielded
similar complication rates in this study.

CONCLUSION

L/S hysterectomy may be preferred in relevant patients and
indications since L/S and L/T hysterectomies demonstrate
similar complication rates. The addition of an oophorectomy
to either method seems not to contribute to complication
risks.

19

Satir Ozeletal.  J Controv Obstetr Gynecol Ped 2023; 1(1): 16-20

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried
out with the permission of Istanbul Medeniyet University
Goztepe Education and Research Hospital Hospital Ethics
Committee study (Date: 01.02.2017, Decision No: 2016/0270).

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper, and that they have approved the final
version.

REFERENCES

1. Whiteman MK, Hillis SD, Jamieson DJ, et al. Inpatient hysterectomy
surveillance in the United States, 2000-2004. Am ] Obstet Gynecol.
2008;198(1):34.e1-34.e347. doi:10.1016/j.ajog.2007.05.039

. Lycke KD, Kahlert J, Damgaard R, Mogensen O, Hammer A. Trends in
Hysterectomy Incidence Rates During 2000-2015 in Denmark: Shifting
from Abdominal to Minimally Invasive Surgical Procedures. Clin
Epidemiol. 2021;13:407-416. Published 2021 Jun 1. doi:10.2147/CLEP.
$300394

. Baskett TF. Hysterectomy: evolution and trends. Best Pract Res Clin
Obstet Gynaecol. 2005;19(3):295-305. doi:10.1016/j.bpobgyn.2004.11.007

. Reich H. Laparoscopic hysterectomy. Surg Laparosc Endosc.
1992;2(1):85-88.

. Nieboer TE, Johnson N, Lethaby A, et al. Surgical approach to
hysterectomy for benign gynaecological disease. Cochrane Database Syst
Rev. 20095(3):CD003677. Published 2009 Jul 8. doi:10.1002/14651858.
CDO003677.pub4

. Jacoby VL, Autry A, Jacobson G, Domush R, Nakagawa S, Jacoby
A. Nationwide use of laparoscopic hysterectomy compared with
abdominal and vaginal approaches. Obstet Gynecol. 2009;114(5):1041-
1048. doi:10.1097/A0G.0b013e3181b9d222

. Committee Opinion No 701: Choosing the Route of Hysterectomy for
Benign Disease. Obstet Gynecol. 2017;129(6):e155-e159. doi:10.1097/
AOG.0000000000002112

. ACOG practice bulletin No. 104: antibiotic prophylaxis for gynecologic
procedures. Obstet Gynecol. 2009;113(5):1180-1189.  doi:10.1097/
AOG.0b013e3181a6d011

. Jones HW, Rock JA. Te Linde Operatif Jinekoloji. 11" ed. Demir SC,

Tiras MB, editors. Giines Tip Kitabevi 2017; 177-88.

Mikinen ], Johansson J, Tomas C, et al. Morbidity of 10 110

hysterectomies by type of approach. Hum Reprod. 2001;16(7):1473-1478.

doi:10.1093/humrep/16.7.1473

Aarts JW, Nieboer TE, Johnson N, et al. Surgical approach

to hysterectomy for benign gynaecological disease. Cochrane

Database Syst Rev. 2015;2015(8):CD003677. Published 2015 Aug 12.

doi:10.1002/14651858.CD003677.pub5

Gilmour DT, Dwyer PL, Carey MP. Lower urinary tract injury

during gynecologic surgery and its detection by intraoperative

cystoscopy. Obstet Gynecol. 1999;94(5 Pt 2):883-889. d0i:10.1016/s0029-
7844(99)00456-1

Jacoby VL, Autry A, Jacobson G, Domush R, Nakagawa S, Jacoby

A. Nationwide use of laparoscopic hysterectomy compared with

abdominal and vaginal approaches. Obstet Gynecol. 2009;114(5):1041-

1048. doi:10.1097/A0G.0b013e3181b9d222

Wright JD, Herzog TJ, Tsui J, et al. Nationwide trends in the

performance of inpatient hysterectomy in the United States. Obstet

Gynecol. 2013;122(2 Pt 1):233-241. doi:10.1097/A0G.0b013e318299a6¢f

Asante A, Whiteman MK, Kulkarni A, Cox S, Marchbanks PA,

Jamieson DJ. Elective oophorectomy in the United States: trends and

in-hospital complications, 1998-2006. Obstet Gynecol. 2010;116(5):1088-

1095. doi:10.1097/A0G.0b013e3181f5ec9d

Clarke-Pearson DL, Geller EJ. Complications of hysterectomy. Obstet

Gynecol. 2013;121(3):654-673. d0i:10.1097/A0G.0b013e3182841594

Gokmen Karasu AF, Ates S, Gurbuz T, Sahin N, Takmaz T, Aydin S.

“A Clinico-Pathological Study of Transvaginal Endometrial Thickness

Measurement in Asymptomatic Postmenopausal Patients and Patients

With Postmenopausal Bleeding”. Gynecol Obstet Reprod Med. 2019;

25(2): 85-88. d0i:10.21613/GORM.2018.851.

10.

113

12

13.

14.

153

16.

174




Controversies in Obstetrics « Gynecology and Pediatrics Satir Ozel etal. ] Controv Obstetr Gynecol Ped 2023; 1(1): 16-20

18. Cole P, Berlin J]. Elective hysterectomy. Am ] Obstet Gynecol. 19. Maresh M]J, Metcalfe MA, McPherson K, et al. The VALUE national
1977;129(2):117-123. doi:10.1016/0002-9378(77)90730-x hysterectomy study: description of the patients and their surgery. BJOG.
2002;109(3):302-312. doi:10.1111/j.1471-0528.2002.01282.x

I was born in Ankara in 1983. I graduated from the Faculty of Medicine in 2008. I am
working in a training and research hospital as a gynecology and obstetrics specialist. Urinary
incontinence, pelvic organ prolapse, gestational diabetes mellitus, gestational hypertensive
diseases are my professional fields of interest. I try to improve myself by doing academic
studies, to be useful in medical education and to contribute to science.

20




