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Abstract

Introduction: Uterine malignancies, the vast majority of which are endome-
trial cancers, constitute the most common type of gynecological neoplasms
in developed countries. The primary treatment for endometrial cancer is
hysterectomy and bilateral salpingoophorectomy. Women with endometrial
cancer can be subjected to either total abdominal hysterectomy (TAH) or
to an increasingly recommended total laparoscopic hysterectomy (TLH). We
decided to verify whether published evidence supports TLH as an effective,
less invasive than TAH albeit still equally radical treatment for endometrial
malignancies.

Material and methods: The systematic review included articles indexed in
MEDLINE (PubMed) and EBSCO, published between January 1974 and January
2017. The search was based on the following keywords and combinations
thereof: “laparoscopy”, “laparotomy”, “endometrial cancer”, “comparative”.
Twenty-six full-text articles were included in the meta-analysis.

Results: A total of 5,996 patients were eligible for the analysis, among them
2,833 (47.2%) women subjected to TLH and 3,163 (52.8%) who underwent
TAH. Total laparoscopic hysterectomy is associated with shorter hospital
stay, faster recovery, lesser blood loss and fewer intra- and postoperative
blood transfusions, reduced pain, and a lower reoperation rate than conven-
tional TAH.

Conclusions: All analyzed studies demonstrated that TLH is a safe and ef-
fective treatment option in endometrial cancer patients. This procedure is
markedly less invasive than TAH. However, considering several contraindica-
tions for laparoscopy, such as peritoneal invasion, cardiorespiratory failure,
history of previous surgery and large size of the uterus, qualification for
a given procedure needs to be preceded by a detailed evaluation.

Key words: laparoscopy, endometrial cancer, laparotomy.

Introduction

Uterine malignancies, the vast majority of which are endometrial can-
cers (85%), constitute the most common type of gynecological neoplasms
in developed countries. Annually 189,000 new cases of endometrial can-
cer are registered worldwide, and yearly mortality due to this malignancy
is estimated at 45,000 [1, 2]. The incidence rate of endometrial cancer
in Poland is 14.8 per 100,000 and is higher than in Western European
countries (nearly 12 per 100,000). The number of newly diagnosed en-
dometrial cancers increased considerably in the period 1980-2000, and
this tendency is expected to continue in the near future [3, 4].
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The primary treatment for endometrial cancer
is hysterectomy and bilateral salpingoophorec-
tomy, accompanied, in patients with an unfavor-
able profile of prognostic factors, by pelvic and
paraaortic lymphadenectomy. Women with endo-
metrial cancer can be subjected to either total
abdominal hysterectomy (TAH) or, as is increasing-
ly recommended, to total laparoscopic hysterecto-
my (TLH).

Endometrial cancer is most commonly diag-
nosed in high-risk patients — women with over-
weight/obesity and multiple comorbidities, such
as arterial hypertension and diabetes mellitus.

The choice of an adequate treatment method
is a key determinant of 5-year survival in cancer
patients. The decision whether to choose a giv-
en therapeutic option is based on three groups
of factors: patient-dependent (such as general
condition and comorbidities), tumor-dependent
(stage, histological type) and medical center-de-
pendent [3, 5]. Another factor that needs to be
considered is the improvement of patients’ quali-
ty of life during the peri- and postoperative period;
this can be achieved by shorter hospital stay, de-
creased morbidity, faster healing of the surgical
wound, better control of pain and lower demand
for postoperative analgesia, reduced blood loss
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Figure 1. Flowchart for selecting relevant articles

and fewer blood transfusions, prompt recovery
and earlier return to normal physical activity. All
these criteria can be satisfied by laparoscopic
techniques, which are gaining growing populari-
ty as an endometrial cancer treatment. However,
a prerequisite for the use of those minimally inva-
sive techniques is adequate quality of staging and
radicality of the resection, both resembling those
achieved during conventional laparotomy. There-
fore, we decided to verify whether published evi-
dence supports TLH as an effective, less invasive
than TAH albeit still equally radical treatment for
endometrial malignancies.

The aim of this systematic review and meta-
analysis was to compare the outcomes of TAH and
TLH in endometrial cancer patients.

Material and methods

The systematic review included articles indexed
in MEDLINE (PubMed) and EBSCO, published be-
tween January 1974 and January 2017. The search
was based on the following keywords and com-
binations thereof: ‘laparoscopy’, ‘laparotomy’, ‘en-
dometrial cancer’, ‘comparative’. The results were
limited to articles published in English. Reference
lists from all identified publications and available
review articles were also searched manually.

Of 572 records initially identified, a total of 204
articles were identified after assessment of their
titles and/or abstracts for eligibility. All these pa-
pers satisfied the following criteria: (1) included
endometrial cancer patients, (2) compared wom-
en subjected to laparoscopic (TLH) and laparoto-
mic (TAH) resection of the uterus and regional
lymph nodes, and (3) analyzed early outcomes
of the surgical treatment, such as operative time,
blood loss, length of hospital stay, intra- and
postoperative morbidity, relaparotomy rates and
conversions to laparotomy during laparoscopic
procedures. Eventually, 26 full-text articles were
available for meta-analysis. Studies analyzing
the outcomes of transcervical endometrial resec-
tion under laparoscopic guidance were not includ-
ed in the analysis. However, the analysis includ-
ed studies of patients with atypical endometrial
hyperplasia as this condition is a precursor lesion
for endometrial cancer and may co-exist with this
malignancy in 15% of cases; moreover, patients
with either atypical endometrial hyperplasia or
endometrial cancer present with similar clinical
phenotype, i.e. similar comorbidities and compa-
rable surgical risk. Moreover, the analysis included
eight studies comparing conventional laparoscopy
(TLH) and laparotomy (TAH) with total robotic hys-
terectomy (TRH).

The meta-analysis was conducted in accor-
dance with the Meta-analysis of Observational
Studies in Epidemiology (MOOSE) statement [6].
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Table I. Comparison of the number of patients and the age for particular types of surgery — laparoscopy and lapa-

rotomy (p < 0.05 in bold)

Authors Number of patients Age [years]
of the publication TLHn  TAHn A (%) TLH TAH P-value
Mean SD (range) Mean  SD (range)
Barnett et al. [29]% 107 269 60.2 - - - - 0.94
iiﬂg‘gi\‘/‘skkgqg 0] 12 13 .5 62 (40-91) 62 (37-83) -
Bell et al. [25] 30 40 25.0 68.4 11.9 72.3 12.5 0.03
Berretta et al. [24] 27 27 0.0 67 (44-77) 63 (49-77) 0.45
Bige et al. [34] 70 70 0.0 55.56 10.62 56.24 10.55 NS
Boggess et al. [19] 81 138 413 62.0 10.8 64.0 12.8 0.06
Boosz et al. [26] 107 160 331 63.2 11.0 66.7 113 0.01
Chiou et al. [28] 150 129 14.0 51.4 14.2 53.6 11.3 0.73
Chu et al. [33] 70 81 13.6 55.3 (29-80) 53.4 (28-75) 0.248
Coronado et al. [30] 84 192 56.3 65.9 11.2 64.7 11.2 0.245
Corrado et al. [11] 277 177 36.1 62 (28-86) 64 (35-90) 0.08
Eisenhauer et al. [18] 2 154 83.8 57 (35-79) 60 (25-84) 0.11
Eisenkop [31] 210 246 14.6 63.6 13.6 65.2 11.3 0.248
Gao and Zhang [21]* 81 81 0.0 57.02 1.06 57.64 1.16 0.69
Jung et al. [10] 25 56 55.4 49.9 10.75 50.2 8.06 0.164
Lim et al. [23] 56 36 35.7 61.4 11.7 62.7 10.6 0.77
Lu et al. [9F 151 121 19.9 56.6 (27-82) 57.2 (29-79) 0.11
Malzoni et al. [14]} 8l 78 3.7 60 11 63 14 NS
Manchana et al. [27] 47 143 67.1 54 (49-62) 59 (53-65) <0.01
Mourits et al. [15]% 185 94 4922 62 (40-89) 63 (39-86) -
Obermair et al. [16]&* 404 349 13.6 - - - - -
O’Hanlan et al. [17] 76 29 61.8 60.9 13.1 67.6 13.0 0.021
Pellegrino et al. [13] 37 37 0.0 54 - 54 - -
Qvigstad and Lieng [12] 281 230 18.1 - (57-65) - (62-68) -
Santi et al. [22] 120 120 0.0 62 - 63 - -
Terai et al. [8] 39 93 58.1 56.6 10 56.2 116 0.86

TLH — total laparoscopic hysterectomy, TAH — total abdominal hysterectomy, NS — statistical difference non-significant, 4 — mathematical
difference in size group. *The patients in the groups were matched; initially the groups were sized 113 for TLH and 107 for TAH. The distribution

of patients in age intervals is presented. *Papers with randomization.

The literature review search showing the pro-
cess of inclusion and exclusion based on PRISMA
guidelines [6, 7] is presented in a flow-chart in
Figure 1.

Results

Eventually, a total of 5,996 patients were eligi-
ble for the analysis, among them 2,833 (47.2%)
women subjected to TLH and 3,163 (52.8%) who
underwent TAH (Table I).

Research reliability

Three parameters of research reliability were
analyzed: 1) size of the groups, 2) type of research,
3) consistency of the compared groups.

Size of the groups

In the 9 out of 26 studies both TLH and TAH
groups included over 100 patients [8, 9, 11, 12, 16,
26, 28, 29, 31], in 12 studies the analyzed groups
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Table II. Statistical differences between the characteristics of patients and surgical outcomes in the laparoscopy and lap-
arotomy groups (p < 0.05 in bold)

Authors of Age BMI Histo- FIGO Nodal Grade Mean Mean Frequency

the publication logical stage status pelvic aortic of lymphadenectomy
type nodes - nodes T T T b Value

removed removed

Barnett et al. 094 092 0732 - - 0.04 0.74 0.41 22 148 -

[29]

Barwijuk and - - - - - - - - - - -

Jankowska [20]

Belletal.[25]  0.03 NS - - - - - - - - -

Berretta et al. 0.45 0.38 - NS - NS - - - - -

[24]

Bige et al. [34] NS NS NS NS NS NS - NS - - -

Boggess et al. 0.06 0.17 - - - - < 0.0001 < 0.0001 - - -

[19]

Boosz et al. 0.01 0.09 - < 0.00001 < 0.0001 < 0.01 <0.001 0.13 - - -

[26]

Chiou et al. 0.73 0.85 0.32 0.12 0.69 - - - - - -

[28]

Chu et al. [33] 0.248 0.354 - 0.123 0.213 0.296 - - - - -

Coronado etal. 0.245 0.016 0.553 0.441 - 0.694 0.461 0.238 61.9 66.1 0.7

[30]

Corrado et al. 0.08 0.06 0.62 0.27 0.89 0.05 - - 325 361 0.89

[11]

Eisenhauer et 0.11 <0.001 0.88 0.28 0.002 0.42 0.001 0.18 40 45 -

al. [18]

Eisenkop [31] 0.248 0.830 0.054 0.920 <0.001 0.107 <0.001 <0.001 - - -

Gao and Zhang  0.69 0.91 0.84 0.69 0.44 0.47 < 0.01 0.11 100 100 -
[21]*

Jung et al. [10] 0.164 0.468 0.181 0.437 - - 0.024 0.066 - - -
Lim et al. [23] 0.77 0.45 - - < 0.001 - < 0.001 < 0.001 - - -

Lu et al. [9]} 0.11 0.25 0.65 0.15 0.67 0.75 1.00 0.03 - - -
Malzoni et al. NS NS NS NS NS NS NS NS 0 0 -
[14]F

Manchana et < - - - - - - - 2 14.7 0.02
al. [27] 0.01

Mourits et al. - - - - X X X X - - -
[15]F

Obermair et al. - - - - - - - - 399 60.2 < 0.001
[16]°

O’Hanlan [17] 0.021 - - - - - - - 28 79 < 0.001
Pellegrino [13] - NS NS - - - - - 65 57 -
Qvigstad [12] - - - - - - - - 0 0 -
Santi [22] - NS - NS < 0.05 - - - - - -
Terai [8] 0.86 0.025 - 0.71 0.15 0.10 - - - - -

— The statistical differences were not assessed, NS — statistical difference non-significant. *The patients in the groups were matched. *Papers with
randomization. x — lymphadenectomy not performed.

(at least one of the two) included between 40 and  more than 40 [13, 20, 24, 25]. There was a sin-
100 patients [8, 10, 14, 15, 17, 19, 21, 23, 27, 30, gle large series presented by Obermair et al. [16]
33, 34], and in another four studies both had no of 404 women subjected to TLH and 349 subject-
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ed to TAH. Thirteen 13 studies had a similar num-
ber of patients (with the mathematical difference
not exceeding 25%) in the corresponding study
groups; in the rest the differences reached up to
67% (Table 1).

Type of research

Most analyzed publications were based on sin-
gle-center studies conducted at clinics claiming
to have extensive experience with laparoscopic
procedures; only five papers presented the re-
sults of multicenter studies [15-17, 30, 34]. In four
studies, patients were randomized to either TLH
or TAH [9, 14-16].

Consistency of the compared groups

Table Il presents an assessment of how homo-
geneous the TLH and TAH groups have been in par-
ticular studies. A majority of the papers evaluated
the uniformity of patient characteristics (age and
BMI), finding differences only in a few [17, 26, 27].
Only 17 papers performed an evaluation of the tu-
mor-related characteristics (histological type, tu-
mor grading, FIGO stage and metastases in lymph
nodes), but not all were complete. Eight papers
lacked any comparison [12, 15-17, 19, 20, 25, 27].
In the randomized studies [9, 14-16], although not
mandatory, only two [9, 14] out of four assessed
the statistical differences between groups in both
patient and tumor characteristics, demonstrating
no statistical differences. Another paper by Gao
et al. [21] included TLH and TAH groups matching
on the basis of their characteristics, which elimi-
nated differences between groups. As they de-
scribed, propensity scores were calculated using
a nonparsimonious multivariable logistic regres-
sion model to estimate the conditional probability
of a patient receiving a surgery approach. Then
a 1:1 match between the laparoscopy and lapa-
rotomy groups was performed using nearest avail-
able neighbor matching.

In studies without randomization and without
matching, the process of assignment to indivi-
dual research groups was carried out on the basis
of very different criteria. The authors of 5 stud-
ies, however, did not provide information about
the procedure of qualification for surgery [24-28].
In the remaining studies, patients were exclud-
ed from the analysis whenever they presented
with concomitant ovarian cancer and underwent
a neoadjuvant therapy [14, 27, 29], and/or were
diagnosed with stage Il or IV endometrial cancer
[8, 10, 12-16, 18, 20, 22, 24, 31, 33, 34]. The statis-
tical comparison of the FIGO stage distribution
between laparoscopy and laparotomy groups
has been assessed in 13 studies and only Boosz
et al. [26] stated that more advanced endometrial
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Table IV. Long-term treatment results (p < 0.05 in bold)

Authors of Follow-up period (median) Recurrence, Death, Disease-free survival Overall survival
the publication [months] n (%) n (5 years) (%)

Bige et al. [34]

TLH 31.14 0 1 100.00% (3 years) 97.14
TAH 34.80 1(1.42) 2 98.57% (3 years) 98.57
P-value NS NS NS NS NS

Chiou et al. [28]

TLH 18.00 7 (4.60) - - 98.00
TAH 18.00 6 (5.00) - - 94.60
P-value - - - - 0.09

Chu et al. [33]

TLH 59.00 2 (2.90) 1 (1.40) 97.10% 98.60
TAH 59.00 4 (4.90) 1(1.20) 96.30% 97.50
P-value - 0.514 0.917 - -

Coronado et al. [30]

TLH 20.70 7 0 83.10% (3 years) 100.00
TAH 20.70 5 2 88.70% (3 years) 93.60
P-value - - - 0.838 0.248

Corrado et al. [11]

TLH 47.00 20 (7.20) 8 88.40% (3 years) 91.70
TAH 78.00 15 (11.90) 5 92.10% (3 years) 86.70
P-value 0.001 - - - -

Gao and Zhang [21]

TLH 45.00 9 (11.10) 9 85.30% 85.30

TAH 45.00 7 (8.60) 11 89.20% 75.80

P-value - 0.6 - - 0.97
Lu et al. [9]

TLH 68.00 7 (4.60) 9 96.00% 94.00

TAH 68.00 6 (5.00) 12 91.00% 90.10

P-value - NS - - 0.418

Malzoni et al. [14]

TLH 38.50 7 (8.60) 5 91.40% 93.20
TAH 38.50 9 (11.50) 7 88.50% 91.10
P-value - NS - 0.28 0.31

Manchana et al. [27]

TLH 24.00 2 (4.20) 0 - -
TAH 20.00 15 (10.50) 6 - -
P-value - 0.52 - - -

TLH — total laparoscopic hysterectomy, TAH — total abdominal hysterectomy, NS — statistical difference non-significant. RPapers with
randomization
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malignancies were assigned to the TAH group
(Table 11). Similarly, two other studies included
patients with more advanced endometrial ma-
lignancies [17, 29]; such women were more of-
ten qualified for TAH than for TLH. In the study
conducted by O’Hanlan et al. [17], malignancies
with FIGO stage Il or higher were found in 35%
of women subjected to TAH and in 17% of pa-
tients who underwent TLH. In the study conduct-
ed by Barnett et al. [29], 52% of women sub-
jected to TLH and 39% of those who underwent
TAH presented with FIGO stage | malignancies.
However, in neither of these studies was a sta-
tistical evaluation of FIGO staging distribution
performed (Table I1).

Positive intraoperative peritoneal lavage cy-
tology, still an important prognostic factor, was
discussed only in the O’Hanlan study [17]. It was
documented in a similar proportion of patients
subjected to TAH and TLH (in 22% and 15%, re-
spectively).

Due to the non-homogeneous methodolo-
gy of presenting patients’ age, we analyzed only
those studies in which this parameter was de-
scribed as a median. In those studies, the medi-
an age of patients subjected to TLH and TAH was
61 years (range 27-91) and 63 years (range 25-90),
respectively, with only 4 studies [17, 25-27] show-
ing an age difference between groups (Table I1).

In 13 studies (46.2%), patients were homoge-
neous in terms of their histopathological diagno-
ses and presented solely with endometrial cancer
[8, 10, 13, 16, 19, 20-26, 33]. In another 13 studies
(54.2%), the outcomes in endometrial cancer pa-
tients were compared with the results of women
with uterine clear-cell, serous and mixed carcino-
mas [9, 11, 14, 21, 27-29, 34], endometrial hyper-
plasia [12] or uterine carcinosarcoma [18, 31].
The differences of histopathological distribution
were not found to be significant between the TLH
and TAH groups (Table II).

The list of factors that favored the qualification
of endometrial cancer patients for TLH included:

* lower clinical stage [17, 26, 29],

* higher body weight [8, 18, 27, 30]; although in
most studies, the proportions of overweight/
obese patients qualified for TLH and TAH were
essentially the same [8-11, 13, 14, 18, 19, 23-26,
28-31, 33, 34]; in particular Malzoni et al. [14]
disqualified all patients with BMI > 40 kg/m?
from the laparoscopic procedure.

In turn, TAH was a preferred treatment in pa-
tients with:

* older age [17, 26, 27], larger uterus [9, 14, 15, 17,
21], greater depth of myometrial invasion [17],
metastases to regional lymph nodes [17, 18, 23,
26, 31], high-grade endometrial malignancies
[26, 29].

The following groups of patients were disqual-
ified from TLH:

» with contraindications to anesthesia (COPD,
cardiovascular diseases) [9, 14, 15, 21],

* with a history of past laparotomies and resul-
tant increased risk of postsurgical intraperito-
neal adhesion formation [17],

e with a large uterus (with estimated weight
> 250 g or size greater than at 12 weeks of ges-
tation) [9, 14, 15, 21],

« with life expectancy of less than 6 months [16],
or older than 80 years [14].

Additionally, Obermair et al. [16] excluded
from the analysis all women who did not refer for
the scheduled postoperative follow-up visits.

Only the Chinese study [21] evaluated the safe-
ty of treatment in high-risk patients, i.e. with G2
or G3 malignancies, non-endometroid carcino-
mas, deep myometrial invasion (more than 50%
of myometrial thickness), metastases to pelvic
and paraaortic lymph nodes, and FIGO stages II-IV.
They concluded that TLH and TAH can be safely
performed in high-risk patients.

A single study speculated about an unfavor-
able effect of hysteroscopy as a preoperative
diagnostic method in patients with suspected
endometrial cancer. O’Hanlan et al. [17] stated
that hysteroscopy poses a risk of extruding can-
cer cells to the peritoneal cavity via the fallopian
tubes. In the study conducted by those authors,
22% of women subjected by TAH and 15% of pa-
tients who underwent TLH had positive intraoper-
ative peritoneal lavage cytology; however, due to
the lack of exact data on preoperative hysteros-
copy rates, peritoneal invasion in those patients
could not be unequivocally qualified as an adverse
effect of this diagnostic procedure. Preventive
measures undertaken to minimize the risk of peri-
toneal seeding included placement of the uterine
manipulator after coagulation of the fallopian
tubes, and avoidance of excessive uterine manip-
ulation during TLH [9, 10, 14, 20].

Lymph node dissection and lymph node
status

The criteria for lymph node dissection were de-
fined only in 3 papers [8, 16, 17]. Lymphadenec-
tomy was not performed in patients with G1 ma-
lignancies and in women in whom myometrial
invasion did not exceed 50% of myometrial thick-
ness. However, all patients with G3 neoplasms, as
well as women with G1 or G2 malignancies and
myometrial invasion greater than 50% of myome-
trial thickness, were qualified for iliac and paraaor-
tic lymphadenectomy [8, 16, 17]. Only two studies
mentioned that the degree of myometrial invasion
was evaluated intraoperatively in all patients with
G1 or G2 tumors [16, 17]. The Malzoni study [14]
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enrolled for randomization high risk early-stage
patients; thus all had pelvic lymphadenectomy.
In this study para-aortic lymphadenectomy was
performed in cases with positive pelvic lymph
nodes discovered at frozen section evaluation, in
patients with poorly differentiated tumors with
myometrial invasion greater than 50% (ICG3), and
non-endometrioid carcinomas. Maurits et al. [15]
and Qvigsrad et al.[12] did not enroll lymphadenec-
tomy patients in the randomization study at all.
In two other studies postoperative qualification
for adjuvant treatment was described — patients
with low-grade uterine malignancies without re-
gional lymph node involvement did not receive
adjuvant treatment [8, 15].

The extent of pelvic and paraaortic lymph-
adenectomy (considered as the mean number
of lymph nodes removed) was analyzed in 11 stud-
ies (Table I). In 4 studies, the overall number of re-
moved nodes was similar regardless of the surgi-
cal method. In the study conducted by Jung et al.
[10], the overall number of nodes removed during
TLH was significantly lower than in the case of TAH
(18.36 +£7.25 vs. 24.39 +10.08); the two groups did
not differ in the number of removed paraaortic
nodes. Similar results were also reported by Boosz
et al. [26] and Eisenhauer et al. [18]. In the studies
conducted by Lim et al. [23], Boggess et al. [19]
and Eisenkop [31] the mean number of pelvic
nodes and paraaortic nodes removed in women
subjected to TAH was significantly higher than in
those who underwent TLH. Neither of the two ran-
domized studies [9, 14] showed any difference in
the number of harvest lymph nodes in both surgi-
cal groups; however, the other two [15, 16] did not
analyze the difference. Addressing this problem,
Barnett et al. [29] also analyzed the learning curve
for laparoscopic lymphadenectomy and found
that the number of lymph nodes removed during
a single TLH procedure increased over time, from
5in 2002 to 15-20 in 2007 [29]. Despite a greater
number of harvested lymph nodes in laparosco-
py, Gao et al. found that the difference in pelvic
lymph node count between the laparoscopy and
laparotomy groups did not influence the overall
survival [21].

A larger number of harvested lymph nodes
was found to correlate with the nodal status [18,
23, 26, 31]. In the series examined by Boosz et al.
[26], metastases to regional lymph nodes were
found more frequently in patients subjected to
TAH (n = 26, 16.2% vs. n = 4, 3.7% in TLH group).
However, the authors attributed that difference to
a higher clinical stage of endometrial cancers in
patients subjected to TAH.

The rates of lymphadenectomy performed in
the studies differed between laparoscopy and lapa-
rotomy groups, and also between papers (Table II).

Laparoscopy and laparotomy in endometrial cancer — a meta-analysis

In three studies [16, 17, 27] regional lymphadenec-
tomy was performed with a significantly lower
rate during laparoscopy than during laparotomy.
In the Obermair et al. study [16] there were no
data collected on the reason for surgeons’ deci-
sion for or against a lymph node dissection, but
they mentioned that the decision not to proceed
with a node dissection in laparoscopic cases was
most likely based on the feasibility of a node dis-
section in obese and super-obese patients. Pel-
legrini et al. [13] compared the outcomes of lap-
aroscopic and laparotomic lymphadenectomy in
obese and normal-weight patients, yet found that
the effectiveness of lymphadenectomy was inde-
pendent of patient’s BMI.

Some authors outlined the benefits of laparo-
scopic lymphadenectomy. According to Gao et al.
[21], laparoscopic lymphadenectomy can be more
effective due to better visualization of the operat-
ed site. Barnett et al. [29] reported that removal
of the most distally located iliac nodes and their
rich lymphatic network may result in lower limb
lymphedema [29]. Moreover, they postulated that
pelvic lymphadenectomy may pose a risk of geni-
tofemoral nerve injury and resultant sensory defi-
cits, and therefore better visualization of the sur-
gical field during TLH may contribute to more
“aggressive” dissection of tissues.

Operative time

In most studies (18/26), including three studies
performed with randomization [14-16], the mean
duration of TLH was longer than the mean oper-
ative time of TAH (Table Ill). In six studies [9-11,
17, 22, 26] the surgical methods did not differ sig-
nificantly in terms of the operative time. In three
studies [11, 24, 28] TLH lasted shorter than TAH.

Distribution of surgical time has been very
wide, in the range 35-460 min for TLH and 40-570
min for TAH. It needs to be stressed that the
methodology used to determine the operative
time varied from study to study. While some au-
thors counted duration of the procedure from
the first incision of the skin, others used the onset
of anesthesia as the reference timepoint. Prepa-
ration of instruments for TLH was shown to con-
tribute to longer duration of the procedure [14].
Additionally, in many papers the operative time
was compared regardless of the extent of surgical
procedures. Only Coronado et al. [30] estimated
operative times for the procedures with and with-
out regional lymphadenectomy at 239.6 min and
169.2 min, respectively, for TLH, and at 189.5 min
and 135.4 min, respectively, for TAH (p < 0.0001).

Another factor influencing the large distri-
bution of the operative time is the experience
of the surgical team, as the time decreased with
the number of performed procedures, which has
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been independently demonstrated by Gao and
Zhang [21] and O’Hanlan et al. [17].

Blood loss

All studies but two [18, 26] demonstrated that
TLH was associated with lesser blood loss than
TAH (Table IIl). However, the methodology used
to estimate the degree of blood loss varied, from
subjective estimation (volume count) done by
an anesthesiologist or physician in most studies
[8, 9, 11-13, 15, 17-19, 21-25, 27-29, 30-34], to
the comparison of pre- and postoperative hemo-
globin concentrations in five studies [14, 16, 20,
26, 30] and to the number of blood transfusions in
three [8-10]. The volume of blood loss in particular
papers is presented in Table IIl.

This heterogeneity markedly limited our ability
to compare the results of various studies. Howev-
er, some authors evaluated a significantly larger
blood loss in TAH patients even with two method-
ological measures. Terai et al. [8] and Lu et al. [9]
stated that patients subjected to TAH needed
blood transfusion significantly more often than
those who underwent TLH and also supported
this thesis with the volume estimation of blood
loss. Lu et al. [9] and Malzoni et al. [14] observed
a greater decline in hemoglobin level postopera-
tively and greater volume loss.

In the Manchana et al. study [27] greater blood
loss was determined in the TAH group (p < 0.01);
however, an interesting correlation was discov-
ered regarding patients’ BMI. In a subset of wom-
en with BMI > 30 kg/m?, the degree of blood loss
after TAH was greater than after TLH, whereas
similar difference was not documented in nor-
mal-weight patients [27].

Not many papers have discussed the reason for
greater blood loss during laparotomy. Yet accord-
ing to O’Hanlan et al. [17], lesser blood loss during
TLH was associated primarily with better visual-
ization of the surgical field and hence with more
favorable conditions to remove regional lymph
nodes. However, they also pointed to larger size
of the uterus in patients subjected to TAH as a po-
tential contributor to greater intraoperative blood
loss [17].

Length of hospital stay

Mean length of hospital stay after TLH was
less than 4 days (range 1.2-14.7), as compared to
more than 7 days (range 4-17.7) after TAH, with
the differences being significant in all studies (Ta-
ble 11). In the series examined by O’Hanlan et al.
[17], up to 25% of the patients were discharged
home already within 24 hours after the procedure.
According to the authors of publications includ-
ed in this review, TLH is associated with shorter

hospital stay due to shorter operative time, less-
er blood loss and faster recovery. Boosz et al. [26]
suggested that longer hospital stay after TAH
observed in their series might be a consequence
of the relatively high relaparotomy rate (11.9%).

Normalization of bowel function

The recovery of bowel function has been ad-
dressed in only a single paper. Terai et al. [8] de-
termined the mean time to the normalization
of bowel function, i.e. to the first passage of flatus,
at 1.6 +0.6 days for the TLH group and at 1.3 +0.7
days for the TAH group (p = 0.11). Mean time to
tolerance of a regular diet after TLH and TAH was
6.0 +1.4 and 6.6 +3.0 days, respectively (p = 0.27).

Return to normal physical activity

Only two papers focused on assessing the re-
sumption of daily activities [12, 15]. According to
Qvigstad and Lieng [12], patients after TLH and
TAH returned to their normal physical activity after
2-3 and 5-6 weeks, respectively. However, those
authors neither provided the definition of “nor-
mal physical activity” nor specified the method
used to determine that parameter. In the study
conducted by Mourits et al. [15], 6 weeks after
the surgery, resumption of daily activities, deter-
mined with QoL scales —the Short Form-36 Health
Survey (SF-36), the Body Image Scale (BIS), and
the Visual Analogue Scale (VAS) — was observed in
76% of women after TLH and in 62% of patients
after TAH. The same study did not demonstrate
a statistically significant difference in the propor-
tion of patients after TLH and TAH who resumed
their professional activities at 6 weeks after sur-
gery (22% vs. 26%).

Severity of postoperative pain

The severity of postoperative pain was assessed
in only four studies [8, 15, 27, 34]. Manchana et al.
[27] and Bige et al. [34] estimated the severity
of the pain with a visual analog scale (VAS). Man-
chana et al. [27] monitored the pain severity every
6 hours during the first 3 days after the surgery;
their study showed that while patients subjected
to TLH and TAH did not differ in terms of their pain
estimates on postoperative day 1, women who un-
derwent the laparoscopic procedure reported less
pain on subsequent days. In the study conducted
by Bige et al. [34], patients subjected to TLH report-
ed less pain throughout all days of postoperative
hospital stay.

Terai et al. [8] and Mourits et al. [15] assessed
the severity of pain based on the time of postop-
erative analgesia; this parameter was found to be
shorter after TLH than after TAH (1.1 +0.7 vs. 2.4
+1.8 days).
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Conversion to laparotomy during
laparoscopy

Conversion to laparotomy was necessary in only
139 out of 2,833 (4.91%) women subjected to TLH.
While no conversions were required in six studies
[8, 10, 14, 20, 21, 33], the conversion rates reported
by particular authors varied from O to 7%. Based
on the published data, the primary causes of con-
version to TAH during TLH can be summarized as:

« intestinal injury (4.6%) [30, 34],

« too large uterus (0.54%) [15, 16, 18, 19],

* poor visualization of surgical field (0.33%) [15, 19],
e obesity (0.24%) [15, 29-31],

* bleeding (0.22%) [15, 22, 27, 34] (surgical inju-

ry to the inferior vena cava) [27],

« intraperitoneal adhesions (0.21%) [18, 30, 31, 34],

* unspecified intraoperative complications (0.21%)
[16],

* peritoneal invasion (0.19%) [17, 22, 31, 34],

* surgical injury to the urinary bladder (0.06%)

[27, 30],

« technical problems with laparoscopic equipment

(0.18%) [15, 16],

* patient’s intolerance to Trendelenburg position

(0.06%) [19],

« problems with anesthesia (0.03%) [13] (hyper-
capnia).

Neither Santi et al. [22] nor Eisenkop et al. [31]
identified patient’s body mass index (BMI) as
a factor enforcing the change of surgical approach.
Moreover, Eisenkop et al. [31] demonstrated that
conversion to laparotomy was not associated with
patient’s age or history of past surgery. According
to Mourits et al. [15], some patients included in
their series required conversion to laparotomy due
to more than one cause.

The authors of five studies did not specify how
many patients included in their series needed con-
version to TAH during TLH [9, 24-26, 28].

Relaparotomy rates

In most analyzed studies (15 studies, including
62.9% of the patients), the issue of relaparotomy
was either dealt with inadequately or was not
addressed at all; thus, the exact incidence of this
complication is hard to estimate [8, 9, 12, 15, 18,
19, 22-25, 27-30, 33]. Moreover, none of the au-
thors provided a definition of early and late relap-
arotomy. If mentioned at all, the relaparotomy was
listed as one of postoperative complications, with-
out detailed analysis of the problem. The spectrum
of postoperative complications reported by some
authors, i.e. dehiscence of surgical wound requir-
ing repeat closure, or formation of abdominal her-
nia being eligible for surgical treatment, suggests
that a certain proportion of their patients might
require relaparotomy.

Laparoscopy and laparotomy in endometrial cancer — a meta-analysis

In studies that addressed the matter, relaparot-
omy was needed in 8.6% of patients subjected to
TLH [9, 11] and in 28.1% of women who underwent
TAH [9]. Barwijuk and Jankowska reported only
one case requiring reoperation, a patient with in-
sulin-independent diabetes mellitus and BMI > 30
kg/m?, in whom dehiscence of the surgical wound
occurred at 7 days after TAH [20]. In the series ana-
lyzed by Boosz et al. [26], reoperation was necessary
in 19 patients after TAH (11.9%) and in one woman
after TLH (0.9%). The indications for relaparoto-
my included abdominal hernia (n = 5), evacuation
of a lymphocele (n = 5, including one woman after
TLH), infection of the surgical wound (n = 4), hem-
orrhage (n = 2), intestinal adhesions (n = 1), bleed-
ing from a duodenal ulcer (n = 1) and hernia with
the entrapment of the small bowel (n = 1) [26]. In
the study conducted by Pellegrino et al. [13], reop-
erations were required due to formation of a hernia
at the trocar site with resultant intestinal necrosis
(one patient after TLH), dehiscence of the surgical
wound (2 patients after TAH) and symptomatic
hernia (2 patients after TAH). Insertion of drains in
the trocar holes was shown to prevent formation
of a lymphocele in patients subjected to TLH [20].

Morbidity rates

The most common complications after TAH
(overall morbidity rate of 15%) were inflammation
of the surgical wound and fever (7.5%) [8, 16, 18,
19, 21, 25, 27, 29, 30]. In turn, patients after TLH,
with an overall morbidity rate of 8.1%, most often
suffered from abdominal hernias (4%), surgical
injuries to large vessels with resultant bleeding
(3.9%), and bowel obstruction (3.5%) [9, 11, 15, 16,
21, 26, 29-31]. Since the incidence of postoperative
abdominal hernia was analyzed in a small group
of patients (n = 24), any conclusions about the risk
of this complication should be formulated carefully.
The list of less common complications (occurring in
less than 1% of cases) of either TLH or TAH includ-
ed Clostridium difficile infections, acute nephritis,
herniation at the trocar site, inadvertent ligation
of the ureters, and stroke [17-20, 23, 31].

According to O’Hanlan et al. [17], the vast majori-
ty of intraoperative complications related to TLH oc-
curred during the initial two-thirds of the procedures
performed by a given surgical team; consequently,
intraoperative morbidity decreased with the increase
in the slope of the learning curve. In turn, Obermiar
et al. [16] demonstrated that intra- and postoperative
complications were more frequent in patients sub-
jected to regional and paraaortic lymphadenectomy.

Long-term outcomes

Overall survival and disease-free survival rates
in patients operated on for endometrial malig-
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nancies were analyzed in only nine studies [9, 11,
14, 21, 27, 28, 30, 33, 34] (Table 1V). Comparative
analysis of long-term outcomes in patients sub-
jected to TLH and TAH did not show statistical-
ly significant differences in either overall or dis-
ease-free survival, although the assessment was
limited to only six studies.

Five-year disease-free survival rates for patients
subjected to TLH were between 85.3 and 97.1%, as
compared to between 88.5 and 96.3% in women
who underwent TAH. Overall survival rates for pa-
tients operated on with these two techniques were
85.3-98.6% and 86.7-98.6%, respectively [9, 11, 14,
21, 28, 30, 33, 34].

Recurrence rate was assessed in all mentioned
papers but compared in six [9, 14, 21, 27, 33, 34].
The recurrence rates did not differ considerably
across the surgical techniques and were in the
range 4.2-11.1% for TLH and 5-11.9% for TAH.

The most common sites of recurrence were
vagina, peritoneum, liver and lungs; yet no study
compared the site in relation to surgical tech-
niques. None of the authors reported a recurrence
at the trocar site.

Similarly, no statistically significant differenc-
es were observed in postoperative mortality rates,
which were 4.3% for TLH and 5.4% for TAH [9, 11,
14, 21, 27, 30, 34]. The most common causes of post-
operative mortality were pulmonary embolism,
sepsis during chemotherapy, bowel obstruction and
radiation-induced bowel injury [14, 15, 21, 27, 29, 30,
33, 34].

Discussion

Comparative analysis of TLH and TAH based
on the results of 26 published studies was not
infrequently challenging, due to their non-homo-
geneous research methodology. Another serious
limitation of the studies, apart from four random-
ized studies and one matched study, was the lack
of uniformity between the surgical groups in
the patient- and tumor-related characteristics.
Early or late outcomes of particular procedures
cannot be well assessed if the surgery is more de-
manding due to more advanced stages of cancer,
less favorable prognostic factors and more comor-
bidities of the patients. Another constraint is that
a large proportion of studies did not even evalu-
ate the homogeneity of the groups compared.
These issues further hindered the interpretation
of the results and made the analysis less objective.

All analyzed studies demonstrated that TLH is
a safe and effective treatment option in endome-
trial cancer patients. This procedure is markedly
less invasive than TAH. Moreover, TLH is associ-
ated with shorter hospital stay, faster recovery,
lesser blood loss and fewer intra- and postopera-
tive blood transfusions, reduced pain, and a lower

reoperation rate than conventional TAH. However,
considering several contraindications for laparos-
copy, such as peritoneal invasion, cardiorespiratory
failure, history of previous surgery and large size
of the uterus, qualification for a given procedure
needs to be preceded by a detailed evaluation.

Our analysis showed that TLH and TAH were
associated with similar morbidity rates. Similarly,
we did not find statistically significant procedure-
related differences in overall survival, disease-free
survival or recurrence rates. Total abdominal hys-
terectomy was superior to TLH in terms of shorter

operative time and steeper slope of the learn-
ing curve. According to some authors, however,
the difference in the duration of both procedures
may reflect longer time required for preparation
of laparoscopic instruments.

Conversion to laparotomy was necessary in no
more than one per twenty women subjected to
TLH, usually due to massive peritoneal invasion,
obesity, hemorrhage or large size of the uterus.
According to Walker et al., the frequency of con-
versions to laparotomy increased with patient’s
BMI and age [35].

Available evidence suggests that TLH is a safer
treatment option than TAH in endometrial cancer.
Women with endometrial malignancies frequently
present with concomitant diseases, such as diabe-
tes mellitus, cardiovascular diseases, etc. Consid-
ering all previously mentioned advantages of lap-
aroscopy (faster recovery and earlier mobilization
of patients, lesser demand for pain medications),
this method seems to be a better treatment op-
tion in this group of patients. Moreover, it should
be remembered that some severe comorbidities
may constitute a contraindication for general
anesthesia or surgery in the Trendelenburg po-
sition. Furthermore, some authors emphasized
lower incidence of thromboembolism (pulmonary
embolism and deep vein thrombosis) after TLH
[17]. The surgeon performing the laparoscopic
procedure uses a manipulator to better expose
the uterine corpus in order to improve the accu-
racy of the resection and to prevent inadvertent
ureteral injury. This raises concerns about the risk
of potential spread of cancer cells to the vaginal
cuff and peritoneal cavity via the fallopian tubes.
However, available evidence suggests that uterine
manipulation during TLH is not associated with
increased likelihood of positive intraoperative
peritoneal lavage cytology in endometrial cancer
patients [32]. Moreover, many authors highlighted
the role of TLH in endometrial cancer patients with
concomitant obesity. Since the prevalence of over-
weight and obesity is still increasing, we may ex-
pect a growing incidence of endometrial cancer in
this population. In one study, women subjected to
TAH were older than those who gave their con-

12

Arch Med Sci



sent for TLH. This difference might be associated
with the fact that younger patients generally pre-
fer innovative methods of treatment which leaves
a more esthetic scar [27]. Also another important
aspect, improvement of general health status,
needs to be emphasized; in one study, the pro-
portion of patients who assessed their subjec-
tive health after TLH as better was higher than
the analogous percentage of women who under-
went TAH (44.4 vs. 29.0%) [19]. Total laparoscopic
hysterectomy is also associated with lesser risk
of intraperitoneal adhesion formation, which may
also have a considerable impact on the quality
of life after the surgery. One study demonstrated
that women subjected to TLH had better quality
of life at 6 weeks after the procedure, which prob-
ably should be attributed to faster recovery, lesser
pain and shorter hospitalization [35].

To summarize, available evidence shows clearly
that TLH is superior to TAH in terms of the post-
operative quality of life. However, wider accep-
tance of TLH as a treatment option in endometrial
cancer still may be limited due to a relatively flat
learning curve and longer operative times.

Nevertheless, according to some authors, the
operators who gained experience in advanced lap-
aroscopic techniques will likely benefit in future, as
they will be better prepared for performing robotic
surgery in patients with uterine malignancies.
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