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Background: In this study, we aimed to retrospectively investigate the
effects of patients' age, body mass index (BMI), uterine size, pres-
ence of fibroids, previous surgery, and the experience of surgeons on
blood loss during total laparoscopic hysterectomy. Methods: Data of
416 patients who underwent total laparoscopic hysterectomy in our
gynecology clinic were retrospectively evaluated. Several factors that
may be correlated with blood loss were investigated based on the
changes in their hemoglobin levels. Results: In this study, BMI (under
30: 1.25 g/dL and over 30: 1.10 g/dL, p = 0.140), age (over 50 years: 1.05
g/dL and under 50 years: 1.20 g/dL, p = 0.196), uterus size (above 500
cm3: 1.00 g/dL and below 500 cm3: 1.20 g/dL, p = 0.227), presence of
fibroids (fibroids: 1.20 g/dL and without fibroids: 1.10 g/dL) mg/dL, p =
0.843), previous operation history (surgical history: 0.90 g/dL and no
surgical history: 1.00 g/dL, p = 0.631) were not correlated with blood
loss. Case experience (inexperienced period: 1.10 g/dL and experi-
enced period: 1.20 g/dL, p = 0.185) of each surgeon was not correlated
with blood loss. When we examined the blood loss of 11 surgeons
separately, it ranged from 0.75 g/dL (0.4–1.9 g/dL) to 1.65 g/dL (0.83–
2.15 g/dL). Correlation of the individual surgeon factor with blood loss
was statistically significant (p = 0.041). Discussion: Age, BMI, uterine
size, presence of fibroids and previous operation history were not cor-
related with blood loss during total laparoscopic hysterectomy. We
determined the individual surgeon as the only aspect affecting blood
loss.
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1. Introduction
Every year, thousands of hysterectomies are performed

worldwide for benign or malignant reasons. Abdominal and
vaginal hysterectomies have been performed since the mid-
dle of the twentieth century [1]. Laparoscopic hysterectomy
was first described in 1989 [2]. Laparoscopic hysterectomy
has proven advantages over abdominal surgery, such as faster
recovery, less pain, and less abdominal infection [3].

Ever since, there has been an increasing frequency and va-
riety of minimally invasive operation techniques, innovative
energy systems, and the development of advanced surgical in-
struments. Laparoscopic single-port hysterectomy, natural
orifice transvaginal laparoscopic hysterectomy, mini laparo-
scopic hysterectomy, laparoscopy-assisted robotic hysterec-

tomy can bementioned as examples [4]. Althoughminimally
invasive techniques are employed with the advancement of
technology, the effects of compelling factors such as uterine
volume, presence of uterine fibroids, obesity, surgical experi-
ence, previous abdominal surgery on operative bleeding, and
decrease in hemoglobin have not been comprehensively stud-
ied in extant literature. In this study, we aimed to retrospec-
tively investigate whether such challenging factors have an
effect on change in hemoglobin and amount of bleeding in
laparoscopic hysterectomy.

2. Materials andmethods
A total of 416 female patients who underwent total la-

paroscopic hysterectomy (TLH) for benign reasons in the gy-
necology clinic of our hospital between September 2016 and
August 2020 were included in this study.

Factors that may be associated with blood loss-including
uterine volume, presence of fibroids, surgeon, BMI, age, and
a history of previous surgery-were investigated. Our study
was conducted retrospectively with the information obtained
by screening patient files. The study was approved by the
local ethics committee of our hospital with the 16/10/2020
dated and 2020/604 numbered decision and conducted in ac-
cordance with the ethical principles of the Declaration of
Helsinki.

Patients’ age, height-weight, operation date, indication
for operation, pre- and postoperative hemoglobin levels, es-
timated blood loss, blood transfusion, previous history of
surgery, preoperative USG (Ultrasonography) records, post-
operative pathology reports, operating surgeon, duration of
stay, and complications were obtained from patient files. The
amount of blood loss was estimated considering the differ-
ence between hemoglobin values just before the operation
and at the postoperative sixth hour. Any blood transfusion
during this period was taken into account in the calculation
of the difference in hemoglobin.

The uterine size was calculated by multiplying the three
dimensions of the uterus from the pathology report. Accord-
ingly, uteri below 500 cm3 were defined as small and those
above 500 cm3 were defined as large. For example, a 9 × 8
× 7 cm surgical piece corresponded to a volume of approx-

https://orcid.org/0000-0002-6609-3284
http://doi.org/10.31083/j.ceog4805173


imately 500 cm3. Again, according to the pathology report,
the patients were divided into two groups-those withmyoma
and those without myoma-and the relationship with blood
loss was examined. Moreover, patients were also categorized
as under 50 and over 50 years of age. According to their BMIs,
those weighing less than 30 kg/m2 were classified as non-
obese and those weighing over 30 kg/m2 were categorized as
obese.

During the four-year study period, the surgeries per-
formed by the surgeons within the first two years were com-
pared with the surgeries performed by the same surgeons
within the last two years in order to investigate the effect of
case experience of the surgeons on blood loss.

Seventeen obstetricians who were deemed to be able to
perform TLH (total laparoscopic hysterectomy) alone were
included in our study. Eleven surgeons with similar case ex-
perience were compared with each other. The date of spe-
cialty of the 11 surgeonswas close to that of each other. By the
time the study began, they each had an experience of 20–40
cases on average. None of them had completed the learning
curve, but they were able to manage the TLH case indepen-
dently. All surgeons exceeded 50 cases, which constituted the
learning curve within the four-year study period.

Further, all the surgeons employed a similar operation
technique. The abdomen was operated ipsilaterally. In cases
where the patient was younger than 60 years of age, hysterec-
tomy and bilateral salpingectomy were performed. How-
ever, hysterectomy and bilateral salpingo-oophorectomy
were performed in those over the age of 60 and those with
risk ovarian cancer. All the surgeons used the same surgical
instruments. Rumi was used as the uterine manipulator, lig-
asure for vessel sealing, and hook for the vaginal incision. All
the surgeons preferred to close the cuff vaginally.

Cases revealed by laparoscopy, patients with additional
surgeries, malignant pathology results, and those with bleed-
ing diathesis were excluded from the study.
2.1 Statistical analysis

Normality of the data was evaluated using the
Kolmogorov-Smirnov test, histograms, and skewness
and kurtosis values. Categorical data are reported as
frequencies and percentages, while continuous variables
are expressed as mean ± standard deviation and median
(interquartile range). The relationship among decrease
in hemoglobin, uterine volume, and BMI was analyzed
with Spearman’s rho correlation analysis. Further, Mann
Whitney and Kruskal-Wallis tests were used to compare
the groups in terms of the decrease in the hemoglobin of
patients. Data were analyzed using SPSS version 23.0 (SPSS
Statistical Package for Social Sciences, IBM Inc., Chicago, IL,
USA) statistical software; p < 0.05 values were considered
statistically significant.

3. Results
As indicated in Table 1, a total of 416 patients were in-

cluded in this study. The median hemoglobin decrease was
1.10 (Q1–Q3: 0.60–1.80), the median uterine volume was
378.00 (Q1–Q3: 240.00–575.00), themean duration of hospi-
talization was 2.07 days (1–5) and the median BMI was 28.26
(Q1–Q3: 23.26–33.26). A total of 220 (53.0%) in patients
were in≤49 years age group Uterine volume was≤499 cm3

in 271 (65.6%) patients. The BMI of 242 (58.9%) patients was
≤29.99. Of all patients, 235 (56.7%) had no uterine myoma
and 330 (80.2%) had no history of previous surgery.

The results of theMannWhitney test are presented inTa-
ble 2. Regarding the decrease in hemoglobin, there was no
significant difference between the age groups, uterine my-
oma status, history of surgery, and groups of uterine volume
and BMI (p > 0.05).

3.1 Correlation analysis of variables

Spearman’s correlation analysis revealed a significant neg-
ative correlation between the uterine volume and BMI (r
= –0.124, p < 0.05). However, the relationship between
hemoglobin decrease and uterine volume (r = –0.017, p >

0.05) and the relationship between uterine volume and BMI
(r = –0.042, p > 0.05) were not statistically significant (p >
0.05). Age was negatively correlated with uterine volume (r
= –0.217, p < 0.001), but decrease in hemoglobin and BMI
were not (p > 0.05).

3.1.1 Comparison of low hemoglobin levels according to surgeon’s
experience

A total of 206 cases performed within the first two years
and 210 cases performed within the last two years were com-
pared in order to determine the effect of inter-surgeon expe-
rience on blood loss. The amount of blood loss was found
to be 1.10 (0.50–1.78) g/dL in the unexperienced period and
1.20 (0.70–1.80) g/dL in the experienced period. The differ-
ence was not statistically significant (p = 0.185).

3.2 Comparison of decrease in hemoglobin according to surgeon

A Kruskal-Wallis test was performed to evaluate signif-
icant differences between different surgeons in the decrease
in hemoglobin. The test indicated that different operators did
differ significantly in terms of the decrease in hemoglobin (χ2

(10) = 15.888, p = 0.041, Table 3).
There was no significant correlation between decrease in

hemoglobin and uterine volume (r = –0.017, p> 0.05). Fig. 1
depicts the scatterplot between low hemoglobin level and
uterine volume.

There was no significant relationship between decrease in
hemoglobin and BMI (r = –0.042, p> 0.05). Fig. 2 depicts the
scatterplot between low hemoglobin level and BMI.

There was not a significant relationship between decrease
in hemoglobin and age (r = –0.093, p> 0.05). Fig. 3 presents
the scatterplot between low hemoglobin level and age.
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Table 1. Demographic characteristics of the study population.
Total patients

Hemoglobin decrease (n = 416) median (IQR) 1.10 (0.60–0.1.80)
Uterine volume (n = 416) median (IQR) 378.00 (240.00–575.00)
Body mass index (n = 416) median (kg/m2) 28.26 (23.26–33.26)
Duration of hospitalization, mean (days) 2.07 (1–5)
Uterine volume

≤499, n (%) 271 (65.6)
≥500, n (%) 145 (34.4)

Body mass index
≤29.99, n (%) 242 (58.9)
≥30.00, n (%) 123 (29.5)
Not evaluated, n (%) 51 (11.6)

Age groups
≤49 years old, n (%) 220 (53.0)
≥50 years old, n (%) 196 (47.0)

Uterine myoma
No, n (%) 235 (56.7)
Yes, n (%) 181 (43.3)

History of abdominal surgery
No, n (%) 330 (80.2)
Yes, n (%) 86 (19.8)

Fig. 1. The scatterplotbetweenhemoglobindecreases anduterinevol-
ume.

4. Discussion
In laparoscopic hysterectomy, changes in the patient’s

anatomy due to obesity and abdominal surgery, and enlarge-
ment of the uterus size due to fibroids that cause insufficient
visual exploration and working ergonomics are among the
challenging factors for the surgeon.

In our study on the effects of these factors on changes in
hemoglobin, uterine volumes were examined in two groups:
one below 500 cm3 and one above 500 cm3. There was no
significant difference in hemoglobin changes and bleeding
between the two groups (p = 0.227). Sinha et al. [5] ob-
served a low hemoglobin difference of 1.7 g/dL in their se-

Fig. 2. The scatterplot between hemoglobin decreases and bodymass
index.

ries of patients undergoing laparoscopic hysterectomy led to
an enlarged uterus. Further, they reported that laparoscopic
hysterectomy is a safe method in a large uterus. In a large
uterus, appropriate port placement can be performed safely
with accurate uterine extraction methods, adequate surgical
experience, providing appropriate intraoperative vision, and
patient and surgeon ergonomics [6].

In our study, there was no difference between the changes
in hemoglobin and the amount of bleeding between the two
groups of obese and non-obese in the patient group (p =
0.140).

Güraslan et al. [7] found no difference in hemoglobin
changes in patients with normal BMI, obese, and morbidly
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Table 2. Comparison of decrease in hemoglobin according to age groups, presence of uterine myoma, history of surgery,
groups of uterine volume, and BMI.

Median (IQR) MWU u MWU z MWU p

Age groups 18816.50 –1.293 0.196

≤49 years old (n = 220) 1.20 (0.68–1.80)

≥50 years old (n = 196) 1.05 (0.60–1.73)

Uterine myoma 19807.50 –0.198 0.843

No (n = 235) 1.10 (0.60–1.80)

Yes (n = 181) 1.20 (0.60–1.80)

History of abdominal surgery 2011.500 –0.481 0.631

No (n = 330) 1.00 (0.45–1.75)

Yes (n = 86) 0.90 (0.40–1.68)

Uterine volume 17070.50 –1.209 0.227

≤499 (n = 271) 1.20 (0.70–1.80)

≥500 (n = 145) 1.00 (0.50–1.80)

Body mass index 12805.50 –1.476 0.140

≤29.99 (n = 242) 1.25 (0.70–1.90)

≥30.00 (n = 123) 1.10 (0.60–1.70)

Table 3. Comparison of decrease in hemoglobin according to surgeon.
Median (IQR) χ2 df p

Operators (n = number of cases) 15.888 10 0.041
1. (n = 21) 0.80 (0.65–1.75)
2. (n = 54) 0.75 (0.40–1.90)
3. (n = 30) 0.95 (0.38–1.53)
4. (n = 23) 1.30 (0.90–1.90)
5. (n = 24) 1.65 (0.83–2.15)
6. (n = 60) 1.00 (0.53–1.60)
7. (n = 22) 1.45 (0.70–2.05)
8. (n = 20) 1.15 (0.55–1.75)
9. (n = 29) 1.10 (0.55–1.50)
10. (n = 28) 1.50 (0.90–1.88)
11. (n = 26) 1.05 (0.30–1.48)

Fig. 3. The scatterplot between decrease in hemoglobin and age.

obese patients undergoing a total laparoscopic hysterectomy
1.11 ± 1.5 g/dL, 1.15 ± 1.7 g/dL, 1.11 ± 1.8 g/dL (p =
0.427), respectively. They recommended TLH as a safe and
viable alternative to abdominal hysterectomy in obese and
morbidly obese patients. Further, studies have reported that
there is no significant difference in the estimated amount of
blood loss between women with high and low body mass in-
dices [8, 9], while certain studies have stated that obesity in-
creases the amount of bleeding and causes low hemoglobin
[10, 11]. There are studies that have associated a lower BMI
and/or higher intraoperative intravenous fluid volume with
a greater reduction in postoperative hemoglobin level [12].

In our study, no significant difference was found between
changes in hemoglobin and the amount of bleeding in pa-
tients ≤50 years old and >50 years old (p = 0.196). Stud-
ies in the literature regarding changes in bleeding in pre-
menopausal and postmenopausal patient groups are limited.
In the study by Çağlar et al. [13] -which compared la-
paroscopic hysterectomy operations according to age, parity,
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menopausal status, and previous pelvic surgery history-it was
reported that the difference in hemoglobin was not signif-
icant in the hysterectomy group of those under 50 years of
age (p = 0.161).

In our study, there was no difference in the changes in
hemoglobin in the differentiation of patients with and with-
out previous abdominal surgery (p = 0.631). Seo et al. [14]
did not observe a difference in the retrospective review of
331 patients with those who had no history of abdominal
surgery in terms of bleeding, transfusion, and complications.
Koroğlu et al. [15] reported that there was no significant dif-
ference in the hemoglobin levels between total laparoscopic
hysterectomy patients with and without cesarean section (p
= 0.785). Studies have reported that operation time, postop-
erative hospital stay, blood loss, operative complication rate,
or conversion rate for open surgery were similar between pa-
tients with and without abdominal surgery history [16, 17].
In line with extant literature, we believe that surgeons must
be less worried about previous surgery in preoperative surgi-
cal planning.

In our study, the difference between surgeons was found
to be significant in evaluating the effect of individual sur-
geons’ effects on hemoglobin changes (p = 0.041). Terzi et
al. [18] reported that 257 patients undergoing total laparo-
scopic hysterectomy reached a level in the learning curve for
TLH after the first 75 cases and that there was no significant
difference in decrease in hemoglobin between the groups (p
= 0.20). Similar to our study, Naveiro et al. [19] classified
surgeons into three groups according to the experience of
the surgeon, where they classified the first 75 hysterectomies
(initial period), the next 75 hysterectomies (middle), and the
next 86 hysterectomies (routine period). In terms of the sur-
geon’s experience in performing the laparoscopic hysterec-
tomy, bleeding reportedly played an important role in reduc-
ing the risk of complications. Studies have reported an op-
portunity to reduce preventable damage with minimally in-
vasive hysterectomies performed by high case volume sur-
geons for benign indications, while certain publications have
stated that surgeons with higher monthly minimally invasive
hysterectomy case volume are associated with a higher rate
of intraoperative and postoperative adverse events [20]. We
can conclude that there is a learning curve for TLH, along
with a decrease in the amount of bleeding associated with
gained experience. In the process of reaching the learning
curve, the surgeon should have no difficulty in attaining en-
doscopic training. Twijnstra et al. [21] reported that the in-
dependent surgical skill factor may differ in terms of compe-
tence among individuals and the fact that a surgeon who has
performed numerous laparoscopic hysterectomies does not
necessarily guarantee a good surgical result and is also depen-
dent on the effectiveness of individual skill. Moreover, we
were unable to find evidence that the same surgeon caused
less bleeding with an increase in case experience (p = 0.185).

Further, there was no difference between the decrease in
hemoglobin and the amount of bleeding in the patient groups

that were divided into those with and without fibroids (p =
0.843). Sinha et al. [22] reported that the learning curve
in laparoscopic hysterectomy cases with myomas is approxi-
mately 50 cases and that surgery for fibroids can be performed
by experienced surgeons regardless of the size, number, or lo-
cation of myomas without much morbidity.

Further, it has been reported that laparoscopic hysterec-
tomy is not a limiting factor in complex cases with an increas-
ing trend over the years [23]. Continuing advances in instru-
mentation, energy sources, hemostatic agents, and vaginal
cuff closure techniques have expanded the use of minimally
invasive hysterectomy [24]. Despite all these progressive ad-
vances in laparoscopic hysterectomy, there are no equal train-
ing opportunities among surgeons. In addition to ensuring
equality of education, the positive effect of surgical skill level
on hemoglobin changes must not be ignored.

5. Conclusions
In laparoscopic hysterectomy, we determined that the pa-

rameters of age, BMI, previous surgical history, presence of
fibroids, and uterine size did not affect blood loss. The use
of laparoscopy technology and vessel-sealing devices are de-
termining factors in the fate of the surgery. Thus, we be-
lieve that numerous variables of the patient have limited ef-
fects on blood loss. Further, greater surgeon experience did
not decrease blood loss. However, in our study, different sur-
geonswere the only factor affecting blood loss. Therefore, we
believe that surgeons’ individual characteristics and working
styles affect blood loss.
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