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ABSTRACT
 

الوحيدة  الطريقة  الرحم  لاستئصال  البطن  فتح  عملية  كانت 
من  الأخير  العقد  بداية  حتى  وذلك  الرحم  بطانة  سرطان  لعلاج 
القرن العشرين عندما تطورت الوسائل الجراحية لاستئصال الرحم 
جراحة  فاحتلت  المنظار،  بواسطة  اللمفاوية  والغدد  والمبيضين 
أحيانا  لتفوقها  الشفائية  العلاج  بوسائل  مقدرة  مساحة  المنظار 
مفضلة  طريقة  فغدت  التقليدية،  الطريقة  عن  مقدرة  بمميزات 
مضطرد  حضور  هناك  الجراحية.  الوسائل  من  كوسيلة  بأولوية 
للتطبيق السريري للجراحة بالمنظار ويحتاج لإثبات الفائدة نتيجة 
هذه التقنيات الحديثة بدرجة تستحق التعميم واقتصار الطريقة 
فعالية  تعزز  الحديثة  الدراسات  محددة.  حالات  على  التقليدية 
تقنية جراحة المنظار خصوصا بجراحة الأورام النسائية لنمو الخبرة 
وتبادلها بين الجراحين. عملية استئصال الرحم وتحديدا بحالات 
الأورام تبقى الرواية وبؤرة الاهتمام، فتأتي هذه المشاركة البحثية 
الطبية  بالمجلات  والمنشورة  المتوفرة  الأدبيات  وتحليل  باستعراض 
للمؤشرات،  دقيق  وتقييم  نتائجها  ومقارنة  التقنية  هذه  حول 
الرحم.  لاستئصال  النهج  هذا  ومخاطر  فوائد  وكذلك  والقيود، 
عملية  إجراء  فرصة  المريضة  لمنح  الواجب  الاعتبار  إيلاء  يجب 
استئصال الرحم بطريقة المنظار لتتمتع بالفوائد التي قد تقدمها.

Up until 20 years ago, laparotomy was the single 
method of surgical treatment for endometrial cancer. 
Wider acceptance for the laparoscopic approach has 
been gained by gynecologic surgeons as an alternative 
surgical method. Clinical application of laparoscopic 
surgery has grown rapidly, yet it remains to be proven 
if this technique has brought great benefits. The 
location of minimal-access surgery in gynecologic 
oncology has proven effective particularly with the 
growth of exchanged experience among surgeons. 
As operative laparoscopy in gynecologic oncology 
remains novel, the potentiality of the procedure is 
underscored. In this review, we survey the literature 
on this technique and critically evaluate the 
indications, limitations, as well as the benefits and 
risks of this approach to hysterectomy. Due regard 
should be given certain patients with indications 
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Endometrial cancer is the most common 
gynecological cancer  accounts for approximately 

6% of all cancers in the women and the fourth most 
common form to affect women.1,2 Where appropriate, 
surgery is the initial treatment for both early and 
advanced disease, with the latter case, surgery is 
palliative rather curative.3-5 Survival rates are generally 
good, not only for those with early disease, but also in 
cases of significant minority of women with high risk 
conditions or advanced disease.6 Overall, the 5-year 
survival rate is approximately 80%, which is better 
than that seen for other cancers,7 counters the false 
perception that endometrial cancer is not as severe as 
other cancers.8 Fortunately, in 75% of patients, the 
disease is confined to the uterine body, often classified 
as early stage endometrial cancer.7,8 Notwithstanding, 
the incidence of this disease is increasing.2,7 Therefore, 
renewed efforts to improve the outcomes are warranted. 
Surgery is the first standard treatment step consisting 
of peritoneal washings, total extrafascial hysterectomy, 
bilateral salpingo-oopherectomy, and in certain cases, 
pelvic and para-aortic lymph node dissection.9,11,12 

Lymph node dissection has been practiced for staging 
of endometrial cancer since 1988, although recent 
guidelines established lack of support for such step. 
In accordance with the guidelines of the International 

for an abdominal hysterectomy to the benefits that 
laparoscopic hysterectomy may offer.
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Federation of Gynecology and Obstetrics (FIGO),13 

radical or modified radical hysterectomy is the surgery 
of choice in special cases. Where there is cervical 
stromal involvement, myometrial invasion reaching the 
serosal surface radical or modified radical hysterectomy 
is called upon.14,15 The surgical steps can be completed 
either by the total laparoscopic hysterectomy (TLH), 
or by the traditional total abdominal hysterectomy 
(TAH), in addition to bilateral salpingo-oopherectomy 
(BSO) + pelvic lymphadenectomy (PLA). Many 
studies have reported that laparoscopic surgery 
had the same results with less morbidity compared 
to conventional laparotomy,14-20 and the recent 
application of the laparoscopic surgical techniques to 
gynecological malignancies have made this approach 
useful in treating patients with endometrial cancer.21 

Although, laparoscopy has been reported to provide 
exact staging and effective treatment of endometrial 
carcinoma, shorter hospital stay, earlier recovery, and 
better quality of life.22,23 The traditional method provide 
better results in certain cases and indications.24,25 
Vaginal hysterectomy approach does not guarantee 
adequate adnexal management or thorough exploration 
of the peritoneal cavity and its contents.6,15,24,25 Since 
there is no clear consensus on the advantages of TLH 
versus TAH, a systemic review of the literature was 
undertaken. The current review concerns the surgical 
management of early stages of endometrial carcinoma. 
For the preceding purpose, the authors selected 8 
published studies, aiming principally to focus, to 
compare, and to analyze the results of these studies. All 
studies reviewed herein were compared with  the results 
of the laparoscopic assisted approach (Group I) versus 
the traditional abdominal approach (Group II), in light 
of the fact that patients in the selected studies were 
homogenous in terms of age, body mass index (BMI), 
stage of the disease, and the percentage of patients 
treated in each approach in every study.

The data were collected and analyzed. Statistical 
Package for Social Sciences Version 10.0 was used for 
statistical analysis. Categorical variables were compared 
using the Chi-square test and Fisher’s exact tests. Mean, 
median, and standard deviation were calculated for 
continuous variables and a p value <0.05 was considered 
to indicate a satisfactory significant difference. The 
selected studies subject of this review covered a 
total number of 980 patients. All cited patients were 
proven to have endometrial carcinoma underwent 
surgical management as clearly illustrated in Table 1. 
A total of 448 (45.7%) of the patients were treated 
by the TLH + BSO + LPLA. The aforementioned 
group of patients in this review will be referred to as 

Group I. The remaining 532 (54.3%) of the patients 
were treated by the traditional laparotomy procedure; 
TAH + BSO + PLA, which group of patients will 
hereinafter be referred to as Group II. All patients in the 
selected articles were diagnosed to have an early stage 
of endometrial carcinoma. There was no significant 
difference in the mean age between both groups (57.51 
versus 57.09) as illustrated in Tables 2 & 3. Insofar as the 
mean BMI, there was no significant difference in both 
groups (Group I: 29.25 versus  Group II: 29.22) with 
the exception of 2 studies15,18 as there was no mention 
of such parameter whatsoever. There was a significant 
difference in the mean operative time between both 
groups (Group I: 149.79 versus Group II: 132.72) 
which difference was in favor of long operating time 
in  Group I of patients by comparison to the Group II 
in most of the relevant studies. Except for 2 studies,17,18 

the operating time was longer in Group II. In previous 
studies,17,18  the longer operating time was predominantly 
due to marked pelvic adhesions, which in turn required 
longer time to perform lysis of adhesions to complete 
the procedure. There was no difference in one study22 

as no pelvic lymph nodes dissection was performed. 
There were conversion of procedure from Group I to 
Group II in most of the studies involved in this review, 
2 cases were converted in 3 studies,15,16,22  5 cases in one 
study,20  10 cases in one study,17 no cases in 2 studies,18,21 

and this parameter was not mentioned in one study.16 

There was a significant difference in the mean rate of 
blood transfusion between both groups in most of the 
reviewed studies; it was higher in Group II (4.5 versus 
2.5 units). There was marked significant difference in 
both groups regarding the mean hospital stay in all the 
reviewed studies; it was higher in the Group II (8.56 
versus 5.18 days). In relation to the main intraoperative 
complications as seen in Tables 2 & 4, there was no 
significant difference in both groups in each study for 
the main parameters selected and mentioned, which 
involve injury to the bladder or major vessel, but in 
spite of that there was a significant difference in the 
intraoperative bleeding complication in Group II 
compared to Group I in most of the studies involved 
in this review; (18 versus 13 cases) as well as the bowel 
injury  (4 versus 2 cases) which impacted mainly on 
the nature of the procedure and the medical conditions 
of the selected cases. Concerning the postoperative 
complications (as outlined in Tables 2 & 5), there was 
a significant difference between both groups in all 
selected studies insofar as the rate of wound infection 
is concerned whereas such rate was higher in the 
Group II. The total cases of wound infection in Group I 
were 6 cases (range 0-3), whilst the total cases in Group 
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Table 3 - Main characteristics of comparisons in the included studies.

Characteristics Group Fram15 Ghezzi et al16 Kim et al17 Cho et al18 Obermair et al19 Zorlu et al20 Volpi et al21 Tollund et al22 Mean
Age (years) 1  61.2 60.45 50.00 50.00 54.60 56.60 63.20 64.00   57.51

2 60.6 62.11 51.90 53.00 56.90 54.90 54.80 62.50   57.09
Body mass index 1 25.7 32.81 25.60 39.70 NM* 24.40 27.30 NM*   29.25

2 26.2 31.99 26.20 40.10 NM* 26.20 24.60 NM*   29.22
Operative time (min.) 1 145.5 164.91 154.90 146.60 139.30 155.00 143.60 091.00 149.79

2 101.9 129.97 166.20 150.50 126.80 144.00 109.70 092.00 132.72
Change to laparotomy 2   2.0  2.00  10.00 0.00 5 NM 0 2
Hospital stay (days) 1     2.30    5.04 9.50 10.20 4.40 4.10 3.18      2.70     5.18

2    5.50    7.06 14.30 15.50 7.90 8.20 4.59      5.40     8.56
Blood transfusion 1  1.0 0 14.00 0-3 1 NM 0 0     2.57

2  2.0 4.00 18.00 0-7 1 NM 0 1     4.29
 NM - not mentioned

Table 2 - The statistical analysis of the reviewed variables.

Variables Group I Group II P-value Remark
Mean  age  (years) 57.51 (26-76) 57.09 (29-77) 0.111 NS
Mean body mass index (BMI) 29.25 (18.9-42.4) 29.22 (18.8-55.4) 0.224 NS
Mean operative time (minutes) 149.79 (90-175) 132.72 (90-170) 0.001 S
Mean hospital stay(days) 5.18 (2-12) 8.56 (5-23) 0.001 S
Mean blood transfusion (units) 2.57 (0-17) 4.29 (0-25) 0.266 S
Total  number of bowel injuries cases 2 (0-1) 4 (0-2) 0.032 S
Total  number of bladder injury 3 (0-1) 3 (0-2) 0.554 NS
Total  number of vessel injury 3 (0-2) 0 0.001 S
Total  number of intraoperative bleeding 13 (0-5) 18 (0-8) 0.015 S
Total  number of wound infection 6 (0-3) 42 (0-15) 0.001 S
Total  number of coagulation problems 2 (0-2) 8 (0-3) 0.002 S
Total  number of  postoperative  hernia 2 (0-1) 2 (0-4) 0.555 NS
Total  number of post bleeding 5 (0-4) 4 (0-2) 0.772 NS
Total  number of others 9 (0-5) 39 (0-19) NA
Total  number of lymph nodes obtained 20.71(15.06-27.40) 19.25 (07.00-26.70) 0.612 NS

S - significant, NS - not significant, NA - not applicable

Table 1 - Number of cited patients proven to have endometrial carcinoma that underwent surgical management.

Group Number of patients
Fram15 
(n=11)

Ghezzi et al16

 (n=12)
Kim et al17

(n=13)
Cho et al18

(n=14)
Obermair et al19 

(n=15)
Zorlu et al20 

(n=16)
Volpi et al21 

(n=17)
Tollund et al22 

(n=18)
Total

   n     (%)
1 29 38   74 165 47 26 41 28    448   (45.7)
2 32 37 168 144 31 26 36 58    532   (54.3)
Total 61 75 242 309 78 52 77 86 980 (100)

Data are expressed as number  

Table 4 - Main intraoperative complications in the included studies.

Complications Group Fram15 Ghezzi et al16 Kim et al17 Cho et al18 Obermair et al19 Zorlu et al20 Volpi et al21 Tollund et al22 Total
Bowel injury 1 0 0 1 1 0 0 0 0 2

2 0 2 1 0 0 0 0 1 4
Bladder injury 1 0 0 2 1 0 0 0 0 3

2 0 2 0 0 0 0 0 1 3
Vessel injury 1 0 0 2 1 0 0 0 0 3

2 0 0 0 0 0 0 0 0 0
Bleeding 1 0 2 5 5 1 0 0 0 13

2 2 3 8 3 0 0 0 2 18
Data are expressed as number  



14

Laparoscopic versus abdominal hysterectomy ... Fram & Sumrein

Saudi Med J 2013; Vol. 34 (1)     www.smj.org.sa

II was 42 cases (range 0-15). Wound infection was 
markedly higher in study,19 where 15 patients out of 
31 patients developed this complication. An incisional 
hernia was reported in 2 cases in Group I17,18 and 2 
cases in Group II,20,21 with no comments reported on 
this complication in study.19  There was a significant 
difference in the development of coagulation disorder 
in the form of deep venous thrombosis or pulmonary 
embolism in Group II in most of the selected studies; 
the high incidence in Group II being clearly related to 
the pelvic manipulations during the surgical procedure. 
Two cases reported this complication in Group I.19 
Tables 2 & 6, set out the mean average number of 
lymph nodes obtained from both sides of the pelvis 
in each study, with a total mean (20.71 versus 19.25), 
thus indicating there was no significant difference by 
either approaches with the exception19 where there was 
a significant difference in the mean number of lymph 
nodes obtained in Group II compared to those obtained 
in Group I (20.0 versus 07.90). However, previous 
study22 reported that the mean total number of lymph 
nodes obtained in  Group II was much higher than 
the mean number obtained in Group I (19.7 versus 
15.9). The aforementioned parameter had no detailed 
mention in one of the study21 with the only statement 
being made in the study that there was no difference in 
the total mean number of lymph nodes between both 
groups. 
  The plan of management in cases of endometrial 
carcinoma is based on 2 facts: The first fact is that surgery 

is the first standard treatment step, particularly for the 
early stages, and secondly, since 1988, the endometrial 
cancer has been surgically staged.12-15,26,27 Surgery 
means: peritoneal washings, extrafascial hysterectomy, 
BSO ± PLA.12-14 Based on the 2 afore-stated facts, the 
assessment of pelvic lymph node status is essential for 
proper staging and proper plan of management. Lymph 
node dissection is theoretically a simple procedure in the 
opened surgery technique. Therefore, most efforts have 
been focused on demonstrating the ability to perform 
lymphadenectomy laparoscopically.15,26,27 Thereafter, 
and since the famous encouraging report by Childers 
and Surwit28 relating to the successful management 
of 2 cases of stage I endometrial cancer using the 
combined laparoscopic and vaginal procedure, several 
reports have been focused on this interesting technique 
to highlight the benefits of the combined laparoscopic 
procedure over the traditional opened approach.29-32 
Notwithstanding, this promising achievement should 
not be over ranked in any case, as the traditional 
approach remains a fallback option for the laparoscopic 
one regardless of the indication or the patient situation.

One can safely conclude that TLH + BSO + LPLA in 
management of endometrial carcinoma is feasible and 
safe, resulting in shorter hospital stay, minimal blood 
loss, but longer operating time for patients regardless 
of their BMI. The additional time required in the 
aforementioned approach is basically for the purpose of 
freeing the tissues at the pedicles, and to apply the stitches 
at these pedicles. Although the mean time duration of 

Table 6 - Mean total number of lymph nodes obtained from other studies.

Group Mean number of lymph nodes Total (mean)
Fram15 Ghezzi et al16 Kim et al17 Cho et al18 Obermair et al19 Zorlu et al20 Volpi et al21 Tollund et al22

1 21.30 15.06 27.10 27.40 20.00 18.20 15.90 Not mentioned 20.71
2 21.90 13.52 26.70 23.90 07.90 21.10 19.70 Not mentioned 19.25

Table 5 - Main postoperative complications obtained from other studies.

Complications Group Fram15 Ghezzi et al16 Kim et al17 Cho et al18 Obermair et al19 Zorlu et 
al20

Volpi et al21 Tollund et 
al22

Total

Wound infection 1 0 1 1 0 3 0 0 1 6
2 2 5 8 5 15 5 0 2 42

DVT/PE 1 0 0 0 0 2 0 0 0 2
2 0 1 3 3 0 0 0 1 8

Hernia 1 0 0 1 1 NM 0 0 0 2
2 0 0 0 0 NM 1 1 0 2

Bleeding 1 4 0 0 0 NM NM 1 0 5
2 2 0 0 0 NM NM 0 2 4

Others 1 0 0 0 3 5 NM 0 1 9
2 0 3 19 16 1 NM 0 2 39

NM - not mentioned, DVT - deep venous thrombosis, PE - pulmonary embolism
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surgery will be longer when pelvic lymphadenectomy 
performed,18 represented the exception due to the fact 
that no lymph node dissection was performed. The 
requirement for lengthier time factor was also confirmed 
in most studies published in this regard.15,25,32,33 The 
short hospital stay is another advantage of this method 
personal or economic wise, in addition to the fact that 
the patients can regain their activities much quicker 
as evidenced in Group I.15,24,25,32,33 Consistency in the 
multidisciplinary team assisting in Group I procedures 
allowed for sustained and continuous progress in 
the learning curve in the sense of gain of surgical 
skills and cooperation of the team members; hence, 
reduction in the operation time. However, adequate 
laparoscopic surgery is a complex procedure requiring 
experience and specific skills when compared to the 
traditional one. The preceding statement is based on, 
and is the result of, a number of factors, those being: 
the 2 dimensional representations of the operative site, 
limited tactile feedback, and the need for surgeons to 
learn different hand-eye coordination skills.15,32,33 It was 
clear from the discussion in most of the analyzed studies 
in this review that the shorter operative time needed to 
complete the surgical staging in the last operated cases 
by the same team among the group, translated into a 
positive correlation between the roles of the members of 
the surgical team with the true skills applied to obtain 
the final result. This observation could be applicable to 
explain the less morbidity and the less intraoperative 
complications together with limited need for 
intraoperative blood transfusion. All these observations 
were concluded and confirmed by several reports.32,33  
A very interesting and promising result obtained from 
the analysis of the articles in this review was that in the 
gradual increase in the total mean number of lymph 
nodes obtained by the first approach as mentioned in 
other reports.7,10,11 Evidently, the number of lymph 
nodes was equal in both approaches as there was no 
significant difference between the 2 approaches, which 
again could be attributed to the proper application of 
the surgical laparoscopic skills by the trained people 
together with the proper selection of the cases for 
this approach.34-39 This result highlighted a potential 
benefit of the new approach, which clearly proved that 
the duration of surgery has been decreased over time 
with greater laparoscopic surgical experience.15,35,36 This 
fact sent a clear message for the new generations of the 
gynecological oncologists that adequate supervised and 
proper training in the laparoscopic approach and owing 
to the availability of the suitable laparoscopic setup 
instruments are a must to complete the procedure safely, 
effectively, and professionally. This may help to replace 

the traditional known approach for most of the patients 
who require removal of the uterus and ovaries + the 
pelvic lymph nodes, and this idea was conformed and 
suggested by others,36,37 as the management procedure 
became easier with the possibility of application of all 
the surgical steps needed. The fact that minimal blood 
loss and minimal need for blood transfusion needed in 
Group I added an extra advantage to this method as it 
avoided the possible complications and disadvantages 
of the blood transfusions. This fact was expressly 
clear in the articles selected by the authors and as also 
recommended by others.32-37 

It is apparent in the authors’ review the absence of 
significant disadvantages of the second approach versus 
the first one, plus there is a significant conversion of 
cases from the first approach to the second one as the 
mean conversion rate in our review ranges between 
0 to 10 cases, and this observation was also noted by 
others where there were 12 cases in Zullo et al study37 
converted from the first approach to the second one; 
5 cases due to intra-peritoneal disease, 3 cases due 
to anesthesiologists indication, 2 cases due to severe 
adhesions, one case due to bowel lesion, and another 
case due to improper preparation. Moreover, in the 
published study by Fanning et al,40 out of 235 cases 
underwent the laparoscopic approach, there were 6 
conversions to laparotomy or vaginal hysterectomy 
secondary to inadequate visualization because of 
inability to maintain adequate trendelenburg position.40 
In spite of these benefits, it should be asserted that 
the laparoscopic procedures cannot totally replace 
the traditional one in every case of early endometrial 
carcinoma. There are cases that can only be completed 
safely through the traditional open approach. This is 
particularly when there is suspension of marked pelvic 
adhesions. This approach is a reserve one to replace the 
laparoscopic approach in many cases, such as when 
there is uncontrollable bleeding, difficult dissection 
and/or marked obesity. Most of the studies in this 
review mentioned a reasonable conversion rate of cases 
from Group I to Group II as this parameter significantly 
differs in its p-value.15-18,40 

The safety and efficacy of the technique should be the 
foremost consideration when the plan of management 
discussed to choose the best operative strategy which 
enables the surgeon to decide for the proper way 
that is suitable for the individual case bearing in 
mind that not all cases are suitable candidates for the 
laparoscopic approach, but all cases are candidates for 
the traditional approach. There is a list of limitations to 
apply the laparoscopic approach safely, as none of the 
analyzed studies was lacking cases converted from the 
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laparoscopic approach to the traditional one. This fact 
was also confirmed by the early published reports25,30,33 
and in the most recent reports,7,8,10,24,32,39,40 on this issue. 
Unfortunately, in all of the above analyzed studies, and 
in similar reports published recently, none of them 
was a blind one, a matter that is difficult to achieve 
in surgical trials.1,2 Although multicenter randomized 
trials and long term following are required to advocate 
the overall oncologic outcomes of this procedure, one 
cannot pronounce a final judgment on the safety of this 
procedure to replace the well known traditional one.

It is imperative to stress upon the remarkable benefits 
of laparoscopic procedure as being the method of choice 
for surgical management of early stages of endometrial 
cancer, in particular for those group of patients who are 
categorized to be in the obese zone. Having a BMI up 
to 35 guarantees harvesting all positive advantages of 
this skillful technique, or at least avoiding the negative 
impacts of the traditional procedure. This conclusion 
is clearly apparent in many recent publications 
concerning this issue to make it an attractive, alternative 
and a fruitful one,41-46 notwithstanding that one recent 
study did not support this notion due to the lack of 
randomized data.47 Nevertheless, the advantages of the 
laparoscopic procedure should not be over-glorified; 
it should rather be a subject of discussion  owing to 
the lack of universal guidelines specifically but without 
limitation,  in view of the frank argument of many recent 
publications for the obese patients having a BMI more 
than 36.48-50 Nonetheless, it should be kept in mind 
that the procedure appears suboptimal for the advanced 
stages.51 Should laparoscopic procedure be performed 
in instances where the BMI is more than 35, the rate 
of conversion to the laparotomy group is increased and 
negatively influences the decision to perform lymph 
node dissection, not to perform lymph node dissection 
due to the technical difficulties.49,52  Although the value 
of laparoscopic surgery for management of early stages 
of endometrial cancer has been discussed controversially, 
improving the surgical skills via guidelines for proper 
patients selection, skillful surgical team with appropriate 
experience in endoscopic, and oncological surgery to 
offer the patients therapeutic advantages, is a topic 
worthy of concern.47,49,51,53 

In conclusion, while no woman wants to face 
surgery in its broader context, today the vast majority 
of gynecological conditions could be managed via 
laparoscopic approach, which approach offers numerous 
potential benefits over the traditional open surgery. 
Every gynecologist oncologist can perform the surgical 
steps perfectly via the traditional open surgical approach 
in the early cases of endometrial carcinoma, but not 

every gynecologist oncologist can perform perfectly 
the surgical step via the laparoscopic approach in the 
early cases of endometrial carcinoma, and the learning 
curve of the surgical team in gaining the laparoscopic 
skills calls for additional effort and training to perform 
the procedure safely; as to make the benefits of the 
procedure well worth it while. 

A proper assessment by pelvic surgeons wanting to 
adopt this approach of their abilities and practice must 
be carried out with utmost precision before divulging 
in such venture. Pelvic surgeons must base their 
selection of hysterectomy route on their experience, 
skills, track record, the indication for surgery, and the 
patient’s anatomy. Nonetheless, most of the data on 
route for hysterectomy remain from retrospective and 
uncontrolled trials, the findings must be interpreted 
carefully. The surgeon usually selects the technique 
based on personal preference, practice style, and 
traditional dogma such as uterine size rather than a 
standard protocol. Therefore, the operative approach 
is selected individually according to the surgeon’s 
experience, pelvic pathology or operative indication, 
availability of laparoscopic instruments and in most 
likely, a combination of these factors. In spite of that, 
laparoscopic approach cannot completely replace the 
traditional approach for surgical management of early 
stages of endometrial carcinoma.

References

  1. Lin F, Zhang QJ, Zheng FY, Zhao HQ, Zeng QQ, Zheng MH, 
et al. Laparoscopic assisted versus open surgery for endometrial 
cancer- a meta analysis of randomized controlled trials. Int J 
Gynecol Cancer 2008; 18: 1315-1325.

  2. de la Orden SG, Reza MM, Blasco JA, Andradas E, Callejo 
D, Perez T. Laparoscopic Hysterectomy in the Treatment 
of Endometrial Cancer: A Systematic Review. J Minimally 
Invasive Gynecol 2008; 15: 395-401. 

  3. Gadducci A, Cosio S, Genazzani A. Treatment planning in 
endometrial cancer. Cancer Therapy 2003; 1: 373-391.

  4. Creasman WT, Odicino F, Maisonneuve P, Quinn MA, Beller 
U, Benedet JL, et al. Carcinoma of the corpus uteri. FIGO 26th 
Anuual Report on the Results of Treatment in Gynecological 
Cancer. Int J Gynecol Obstet 2006; 95: S105-S143.

  5. Willis SF, Barton D, Ind TE. laparoscopic hysterectomy with 
or without pelvic lymphadenectomy or sampling in a high-risk 
series of patients with endometrial cancer. Inter Semin Surg 
Oncol 2006; 3: 28.

  6. Holland C, Kitchener H. The modern management of 
endometrial cancer. Oncology Rev 2007; 1: 103-119.

  7. Ghezzi F, Cromi A, Bergamini V, Uccella S, Beretta P, Franchi 
M, et al. Laparoscopic-assisted vaginal hysterectomy versus total 
Laparoscopic hysterectomy for the management of endometrial 
cancer: A randomized clinical trial. J Minim Invasive Gynecol 
2006; 13: 114-120.

http://dx.doi.org/10.1111/j.1525-1438.2007.01180.x
http://dx.doi.org/10.1111/j.1525-1438.2007.01180.x
http://dx.doi.org/10.1111/j.1525-1438.2007.01180.x
http://dx.doi.org/10.1111/j.1525-1438.2007.01180.x
http://dx.doi.org/10.1016/j.jmig.2008.04.018
http://dx.doi.org/10.1016/j.jmig.2008.04.018
http://dx.doi.org/10.1016/j.jmig.2008.04.018
http://dx.doi.org/10.1016/j.jmig.2008.04.018
http://www.cancer-therapy.org/CT/v1/A/42Gadducietal,373-39c.pdf
http://www.cancer-therapy.org/CT/v1/A/42Gadducietal,373-39c.pdf
http://dx.doi.org/10.1016/S0020-7292(03)90116-0
http://dx.doi.org/10.1016/S0020-7292(03)90116-0
http://dx.doi.org/10.1016/S0020-7292(03)90116-0
http://dx.doi.org/10.1016/S0020-7292(03)90116-0
http://dx.doi.org/10.1186/1477-7800-3-28
http://dx.doi.org/10.1186/1477-7800-3-28
http://dx.doi.org/10.1186/1477-7800-3-28
http://dx.doi.org/10.1186/1477-7800-3-28
http://dx.doi.org/10.1007/s12156-007-0012-6
http://dx.doi.org/10.1007/s12156-007-0012-6
http://dx.doi.org/10.1016/j.jmig.2005.11.013
http://dx.doi.org/10.1016/j.jmig.2005.11.013
http://dx.doi.org/10.1016/j.jmig.2005.11.013
http://dx.doi.org/10.1016/j.jmig.2005.11.013
http://dx.doi.org/10.1016/j.jmig.2005.11.013


17www.smj.org.sa     Saudi Med J 2013; Vol. 34 (1)

Laparoscopic versus abdominal hysterectomy ... Fram & Sumrein

  8. Bats AS, Chatellier G, Clement D, Larousserie F, Lefrere-Belda 
MA, Lecuru F, et al. Comparison of different approaches in 
surgical management of early endometrial cancer. Bull Cancer 
2007; 94: 1003-1007.

  9. Tozzi R, Malur S, Koehler C, Schneider A. Laparoscopy versus 
laparotomy in endometrial cancer: First analysis of survival of a 
randomized prospective study. J Minim Invasive Gynecol 2005; 
12: 130-136.

10. Seracchioli R, Mabrouk M, Manuzzi L, Savelli L, Venturoli 
S. Role of Laparoscopic hysterectomy in the management of 
endometrial cancer. Curr Opin Obstet and Gynecol 2008; 20: 
337-344.

11. Liauw L, Chung YN, Tosi CW, Pang CP, Cheung KB. 
Laparoscopy for the treatment of women with endometrial 
cancer. Hong Kong Med J 2003; 9: 108-112.

12. American College of Obstetricians and Gynecologists. 
ACOG practice bulletin, clinical, management guidlines 
for obstetrician-gynecologists, number 65, August 2005: 
management of endometrial cancer. Obstet Gynecol 2005; 106: 
413-425.

13. Benedet JL, Bender H, Jones H 3rd, Ngan HY, Pecorelli S. 
FIGO staging classifications and clinical practice guidelines 
in the management of gynecologic cancers. FIGO Committee 
on Gynecologic Oncology. Int J Gynaecol Obstet 2000; 70: 
209-262.

14. Berek JS, Hacker NF. Gynecologic Oncology. 5th ed. 
Philadelphia  (PA): Lippincott Williams & Wilkins; 2010. p. 
411-416.

15. Fram KM. Laparoscopic assisted vaginal hysterectomy versus 
abdominal hysterectomy in stage I endometrial cancer. Int J 
Gynecol Cancer 2002; 12: 57-61.

16. Ghezzi F, Cromi A, Bergamini V, Uccella S, Beretta P, Franchi 
M, et al. Laparoscopic-assisted vaginal hysterectomy versus total 
laparoscopic hysterectomy for the management of endometrial 
cancer: a randomized clinical trial. J Minim Invasive Gynecol 
2006; 13: 114-1120.

17. Kim DY, Kim MK, Kim JH, Suh DS., Kim YM, Kim YT, et 
al. Laparoscopic assisted vaginal hysterectomy versus abdominal 
hysterectomy in patients with stage I and II endometrial cancer. 
Int J Gynecol Cancer 2005; 15: 932-937.

18. Cho YH, Kim DY, Kim JH, Kim YM, Kim YT, Nam JH. 
Laparoscopic management of early uterine cancer: 10-year 
experience in Asan Medical Center. Gynecol Oncol 2007; 106: 
585-590.

19. Obermair A, Manolitsas TP, Leung Y, Hammond IG, McCartney 
AJ. Total Laparoscopic hysterectomy for endometrial cancer: 
patterns of recurrence and survival. Gynecol Oncol 2004; 92: 
789-793.

20. Zorlu CG, Simsek T, Ari ES. Laparoscopy or laparotomy for the 
management of endometrial cancer. JSLS 2005; 9: 442-446.

21. Volpi E, Ferrero A, Jacomuzzi ME, Carus AP, Fuso L, Martra 
F, Sismondi P. Laparoscopy treatment of endometrial cancer: 
feasibility and results. Eur Obstet and Gynecol Reprod Biol 
2006; 124: 232-236.

22. Tollund L, Hansen B, Kjer JJ. Laparoscopic-assisted vaginal ves. 
abdominal surgery in patients with endometrial cancer stage I. 
Acta Obstet Gynecol 2006; 85: 1138-1141.

23. Kuoppala T, Tomas E, Heinonen PK. Clinical outcome 
and complications of laparoscopic surgery compared with 
traditional surgery in women with endometrial cancer. Arch 
Gynecol Obstet 2004; 270: 25-30. 

24. Kalogiannidis I, Lambrechts S, Amant F, Neven P, Van Gorp T, 
Vergote I. Laparoscopic-assisted vaginal hysterectomy compared 
with abdominal hysterectomy in clinical stage I endometrial 
cancer: safety, recuurence, and long term outcome. Am J Obstet 
Gynecol 2007; 196: 248.

25. Bloss JD, Berman ML, Bloss LP, Buller RE. Use of vaginal 
hysterectomy in the management of stage I endometrial cancer 
in the medically compromised patient. Gynecol Oncol 1991; 
40: 74-77.

26. Magrina JF, Weaver AL. Laparoscopic treatment of endometrial 
cancer: five-year recurrence and survival rates. Eur J Gynecol 
Oncol 2004; 25: 439-441.

27. Amant F, Moerman P, Neven P, Timmerman D, Van Limbergen 
E, Vergote L. Treatment modalities in endometrial cancer. Curr 
Opin Oncol 2007; 19: 479-485.

28. Childers JM, Surwit EA. Combined laparoscopic and vaginal 
surgery for the management of two cases of stage I endometrial 
cancer. Gynecol Oncol 1992; 45: 46-51.

29. Obermair A, Manolitsas TP, Leung Y, Hammond IG, McCartney 
AJ. Total Laparoscopic hysterectomy for endometrial cancer: 
patterns of recurrence and survival. Gynecol Oncol 2004; 92: 
789-793.

30. Massi G, Savino L, Susini T. Vaginal hysterectomy versus 
abdominal hysterectomy for the treatment of stage I endometrial 
adenocarcinoma. Am J Obstet Gynecol 1996; 174: 1320-1326.

31. Vergo I, Amant F, Neven P. Is It Safe to Treat Endometrial 
Carcinoma Endoscopically? J Clinic Oncol 2009; 27: 
5305-5307.

32. Malzoni M, Tinelli R, Cosentino F, Perone C, Rasile M, 
Iuzzolino D, et al. Total laparoscopic hysterectomy versus 
abdominal hysterectomy with lymphadenectomy for early–stage 
endometrial cancer: a prospective randomized study. Gynecol 
Oncol 2009; 112: 126-133.

33. Eltabbakh GH. Effects of surgeon’s experience on the surgical 
outcome of laparoscopic surgery for women with endometrial 
cancer. Gynecol Oncol 2000; 78: 58-61.

34. Lavie O, Cross PA, Beller U, Dawlatly B, Lopes A, Monaghan 
JM. Laparoscopic port-site metastasis for an early stage 
adenocarcinoma of the cervix with negative lymph nodes. 
Gynecol Oncol 1999; 75: 155-157.

35. Tozzi R, Malur S, Koehler C, Schneider A. Analysis of morbidity 
in patients with endometrial cancer: is there a commitment to 
offer laparoscopy? Gynecol Oncol 2005; 97: 4-9.

36. Tom P Manolitsas, Anthony J. McCartney. Total laparoscopic 
hysterectomy in the management of endometrial cancer. J Am 
Assoc Gynecol Laparosc 2002; 9: 54-62.

37. Zullo F, Palomba S, Russo T, Falbo A, Costantino M, Tolino 
A, et al. A prospective randomized comparison between 
laparoscopic and Laparotomic approaches in women with early 
stage endometrial cancer: a focus on the quality of life. Am J 
Obstet Gynecol 2005; 193: 1344-1352.

38. Obermair A, Manolitsas TP, Leung Y, Hammond I, McCartney 
AJ. Total laparoscopic hysterectomy versus total abdominal 
hysterectomy for obese women with endometrial cancer. Int J 
Gynecol Cancer 2005; 15: 319-324. 

39. Zapico A, Fuentes P, Grassa A, Arnanz F, Otazua J, Cortes-
Prieto J. Laparoscopic-assisted vaginal hysterectomy versus 
abdominal hysterectomy in stage I and II endometrial cancer. 
Operating data, follow up and survival. Gynecol Oncol 2005; 
98: 222-227.

http://www.ncbi.nlm.nih.gov/pubmed?term=18055318
http://www.ncbi.nlm.nih.gov/pubmed?term=18055318
http://www.ncbi.nlm.nih.gov/pubmed?term=18055318
http://www.ncbi.nlm.nih.gov/pubmed?term=18055318
http://dx.doi.org/10.1016/j.jmig.2005.01.021
http://dx.doi.org/10.1016/j.jmig.2005.01.021
http://dx.doi.org/10.1016/j.jmig.2005.01.021
http://dx.doi.org/10.1016/j.jmig.2005.01.021
http://dx.doi.org/10.1097/GCO.0b013e3283073a92
http://dx.doi.org/10.1097/GCO.0b013e3283073a92
http://dx.doi.org/10.1097/GCO.0b013e3283073a92
http://dx.doi.org/10.1097/GCO.0b013e3283073a92
http://www.ncbi.nlm.nih.gov/pubmed?term=12668821
http://www.ncbi.nlm.nih.gov/pubmed?term=12668821
http://www.ncbi.nlm.nih.gov/pubmed?term=12668821
http://www.ncbi.nlm.nih.gov/pubmed?term=16055605
http://www.ncbi.nlm.nih.gov/pubmed?term=16055605
http://www.ncbi.nlm.nih.gov/pubmed?term=16055605
http://www.ncbi.nlm.nih.gov/pubmed?term=16055605
http://www.ncbi.nlm.nih.gov/pubmed?term=16055605
http://dx.doi.org/10.1016/S0020-7292(00)90001-8
http://dx.doi.org/10.1016/S0020-7292(00)90001-8
http://dx.doi.org/10.1016/S0020-7292(00)90001-8
http://dx.doi.org/10.1016/S0020-7292(00)90001-8
http://dx.doi.org/10.1016/S0020-7292(00)90001-8
http://dx.doi.org/10.1046/j.1525-1438.2002.01038.x
http://dx.doi.org/10.1046/j.1525-1438.2002.01038.x
http://dx.doi.org/10.1046/j.1525-1438.2002.01038.x
http://dx.doi.org/10.1016/j.jmig.2005.11.013
http://dx.doi.org/10.1016/j.jmig.2005.11.013
http://dx.doi.org/10.1016/j.jmig.2005.11.013
http://dx.doi.org/10.1016/j.jmig.2005.11.013
http://dx.doi.org/10.1016/j.jmig.2005.11.013
http://dx.doi.org/10.1111/j.1525-1438.2005.00157.x
http://dx.doi.org/10.1111/j.1525-1438.2005.00157.x
http://dx.doi.org/10.1111/j.1525-1438.2005.00157.x
http://dx.doi.org/10.1111/j.1525-1438.2005.00157.x
http://dx.doi.org/10.1016/j.ygyno.2007.05.011
http://dx.doi.org/10.1016/j.ygyno.2007.05.011
http://dx.doi.org/10.1016/j.ygyno.2007.05.011
http://dx.doi.org/10.1016/j.ygyno.2007.05.011
http://dx.doi.org/10.1016/j.ygyno.2003.12.001
http://dx.doi.org/10.1016/j.ygyno.2003.12.001
http://dx.doi.org/10.1016/j.ygyno.2003.12.001
http://dx.doi.org/10.1016/j.ygyno.2003.12.001
http://www.ncbi.nlm.nih.gov/pubmed/16381364
http://www.ncbi.nlm.nih.gov/pubmed/16381364
http://dx.doi.org/10.1016/j.ejogrb.2005.06.038
http://dx.doi.org/10.1016/j.ejogrb.2005.06.038
http://dx.doi.org/10.1016/j.ejogrb.2005.06.038
http://dx.doi.org/10.1016/j.ejogrb.2005.06.038
http://dx.doi.org/10.1080/00016340600604195
http://dx.doi.org/10.1080/00016340600604195
http://dx.doi.org/10.1080/00016340600604195
http://www.ncbi.nlm.nih.gov/pubmed?term=12728326
http://www.ncbi.nlm.nih.gov/pubmed?term=12728326
http://www.ncbi.nlm.nih.gov/pubmed?term=12728326
http://www.ncbi.nlm.nih.gov/pubmed?term=12728326
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://www.ncbi.nlm.nih.gov/pubmed?term=1989919
http://www.ncbi.nlm.nih.gov/pubmed?term=1989919
http://www.ncbi.nlm.nih.gov/pubmed?term=1989919
http://www.ncbi.nlm.nih.gov/pubmed?term=1989919
http://www.ncbi.nlm.nih.gov/pubmed?term=15285298
http://www.ncbi.nlm.nih.gov/pubmed?term=15285298
http://www.ncbi.nlm.nih.gov/pubmed?term=15285298
http://dx.doi.org/10.1097/CCO.0b013e32827853c0
http://dx.doi.org/10.1097/CCO.0b013e32827853c0
http://dx.doi.org/10.1097/CCO.0b013e32827853c0
http://dx.doi.org/10.1016/0090-8258(92)90489-6
http://dx.doi.org/10.1016/0090-8258(92)90489-6
http://dx.doi.org/10.1016/0090-8258(92)90489-6
http://dx.doi.org/10.1016/j.ygyno.2003.12.001
http://dx.doi.org/10.1016/j.ygyno.2003.12.001
http://dx.doi.org/10.1016/j.ygyno.2003.12.001
http://dx.doi.org/10.1016/j.ygyno.2003.12.001
http://dx.doi.org/10.1016/S0002-9378(96)70679-8
http://dx.doi.org/10.1016/S0002-9378(96)70679-8
http://dx.doi.org/10.1016/S0002-9378(96)70679-8
http://www.ncbi.nlm.nih.gov/pubmed?term=19805666
http://www.ncbi.nlm.nih.gov/pubmed?term=19805666
http://www.ncbi.nlm.nih.gov/pubmed?term=19805666
http://dx.doi.org/10.1016/j.ygyno.2008.08.019
http://dx.doi.org/10.1016/j.ygyno.2008.08.019
http://dx.doi.org/10.1016/j.ygyno.2008.08.019
http://dx.doi.org/10.1016/j.ygyno.2008.08.019
http://dx.doi.org/10.1016/j.ygyno.2008.08.019
http://dx.doi.org/10.1006/gyno.2000.5828
http://dx.doi.org/10.1006/gyno.2000.5828
http://dx.doi.org/10.1006/gyno.2000.5828
http://dx.doi.org/10.1006/gyno.1999.5502
http://dx.doi.org/10.1006/gyno.1999.5502
http://dx.doi.org/10.1006/gyno.1999.5502
http://dx.doi.org/10.1006/gyno.1999.5502
http://dx.doi.org/10.1016/j.ygyno.2004.12.048
http://dx.doi.org/10.1016/j.ygyno.2004.12.048
http://dx.doi.org/10.1016/j.ygyno.2004.12.048
http://dx.doi.org/10.1016/S1074-3804(05)60105-3
http://dx.doi.org/10.1016/S1074-3804(05)60105-3
http://dx.doi.org/10.1016/S1074-3804(05)60105-3
http://dx.doi.org/10.1016/j.ajog.2005.02.131
http://dx.doi.org/10.1016/j.ajog.2005.02.131
http://dx.doi.org/10.1016/j.ajog.2005.02.131
http://dx.doi.org/10.1016/j.ajog.2005.02.131
http://dx.doi.org/10.1016/j.ajog.2005.02.131
http://dx.doi.org/10.1111/j.1525-1438.2005.15223.x
http://dx.doi.org/10.1111/j.1525-1438.2005.15223.x
http://dx.doi.org/10.1111/j.1525-1438.2005.15223.x
http://dx.doi.org/10.1111/j.1525-1438.2005.15223.x
http://dx.doi.org/10.1016/j.ygyno.2005.04.038
http://dx.doi.org/10.1016/j.ygyno.2005.04.038
http://dx.doi.org/10.1016/j.ygyno.2005.04.038
http://dx.doi.org/10.1016/j.ygyno.2005.04.038
http://dx.doi.org/10.1016/j.ygyno.2005.04.038


18

Laparoscopic versus abdominal hysterectomy ... Fram & Sumrein

Saudi Med J 2013; Vol. 34 (1)     www.smj.org.sa

40. Fanning J, Hossler C. Laparoscopic Conversion Rate for 
Uterine Cancer Surgical Staging. Obstet Gynecol 2010; 116: 
1354-1357.

41. Santi A, Kuhn A, Gyr T, Eberhard M,Johann S, Gunthert AR, 
Muller MD. Laparoscopy or laparotomy? A comparison of 240 
patients with early-stage endometrial cancer. Surg Endosc 2010; 
24: 939-943.

42. Devaja O, Samara I, Papadopoulos AJ. Laparoscopically 
assisted vaginal hysterectomy (LAVH) versus total abdominal 
hysterectomy (TAH) in endometrial carcinoma: prospective 
cohort study. Int J Gynecol Cancer 2010; 20: 570-575.

43. Eltabbakh GH, Shamonki MI, Moody JM, Garafano LL. 
Hysterectomy for Obese Women with Endometrial Cancer: 
Laparoscopy or Laparotomy? Gynecol Oncol 2000; 78: 329-335.

44. Kuoppala T, Tomas E, Heinonen PK. Clinical outcome 
and complications of laparoscopic surgery compared with 
traditional surgery in women with endometrial cancer. Arch 
Gynecol Obstet 2004; 270: 25-30.

45. Mettler L, Meinhold-Heerlein I. The value of laparoscopic 
surgery to stage gynecological cancers: present and future. 
Minerva Ginecol 2009; 61: 319-337.

46. Gil-Moreno A, Diaz-Feijoo B, Morchon S, Xercavins J. Analysis 
of survival after Laparoscopic-assisted vaginal hysterectomy 
compared with the conventional abdominal approach for 
early-stage endometrial carcinoma: a review of the literature. J 
Minim Invasive Gynecol 2006; 13: 26-35.

47. Bijen CB, Briet JM, de Bock GH, Arts HJ, Bergsma-Kadijk JA, 
Mourits MJ. Total laparoscopic hysterectomy versus abdominal 
hysterectomy in the treatment of patients with early stage 
endometrial cancer: a randomized multi center study. BMC 
Cancer 2009; 9: 23.

48. Kalogiannidis I, Lambrechts S, Amant F, Neven P, Van gorp, 
vergote I. Laparoscopy-assisted vaginal hysterectomy compared 
with abdominal hysterectomy in clinical stage I endometrial 
cancer: safety, recurrence, and long-term outcome. Am J Obstet 
Gynecol 2007; 196: 248.e1-248.e8.

49. Bijen CB, de Bock GH, Vermeulen KM, Arts HJ, ter Brugge 
HG, van der Sijde R, et al. Laparoscopic hysterectomy is 
preferred over laparotomy in early endometrial cancer patients, 
however not cost effective in the very obese. Eur J  Cancer 
2011; 47: 2158-2165.

50. Hahn HS, Kim HJ, Yoon SG, Kim WC, Choi HJ, Kim HS, et 
al. Laparoscopy-assisted vaginal versus abdominal hysterectomy 
in endometrial cancer. Int J Gynecol Cancer 2010; 20: 102-109.

51. Palomba S, Ghezzi F, Falbo A, Mandato VD, Annunziata G, 
Lucia E, et al. Laparoscopic versus abdominal approach to 
endometrial cancer: a 10-year retrospective multicenter analysis.
Int J Gynecol Cancer 2012; 22: 425-433.

52. Helm CW, Arumugam C, Gordinier ME, Metzinger DS, Pan J, 
Rai SN. Laparoscopic surgery for endometrial cancer: increasing 
body mass index does not impact postoperative complications. J 
Gynecol Oncology 2011; 22: 168-176.

53. Zhang H, Cui J, Hong S, Kong B, Li D. Comparison of 
laparoscopy and laparotomy for endometrial cancer. Int J 
Gynecol Obstet 2012; 116: 185-191.

Related Articles

Balci O, Karatayli R, Capar M An incidental coexistence of Mayer-Rokitansky-Kuster-
Hauser syndrome with pelvic ectopic kidney and perirenal endometrioma. Saudi Med J 
2008; 29: 1340-1341.
   
Sakar MN, Gul T, Atay AE, Celik Y. Comparison of hysterosalpingography and 
laparoscopy in the evaluation of infertile women. Saudi Med J  2008; 29: 1315-1318.
   
Kesici U, Kesici S, Polat E, Agca B, Turkmen UA, Ozcan D, et al. Effects of intra-
abdominal pressure increase on intestinal ischemia and bacterial translocation in 
experimental sepsis model. Saudi Med J  2011; 32: 813-817.

http://dx.doi.org/10.1097/AOG.0b013e3181fae272
http://dx.doi.org/10.1097/AOG.0b013e3181fae272
http://dx.doi.org/10.1097/AOG.0b013e3181fae272
http://dx.doi.org/10.1007/s00464-009-0565-5
http://dx.doi.org/10.1007/s00464-009-0565-5
http://dx.doi.org/10.1007/s00464-009-0565-5
http://dx.doi.org/10.1007/s00464-009-0565-5
http://dx.doi.org/10.1111/IGC.0b013e3181d8b105
http://dx.doi.org/10.1111/IGC.0b013e3181d8b105
http://dx.doi.org/10.1111/IGC.0b013e3181d8b105
http://dx.doi.org/10.1111/IGC.0b013e3181d8b105
http://dx.doi.org/10.1006/gyno.2000.5914
http://dx.doi.org/10.1006/gyno.2000.5914
http://dx.doi.org/10.1006/gyno.2000.5914
http://www.ncbi.nlm.nih.gov/pubmed?term=12728326
http://www.ncbi.nlm.nih.gov/pubmed?term=12728326
http://www.ncbi.nlm.nih.gov/pubmed?term=12728326
http://www.ncbi.nlm.nih.gov/pubmed?term=12728326
http://www.ncbi.nlm.nih.gov/pubmed?term=19745797
http://www.ncbi.nlm.nih.gov/pubmed?term=19745797
http://www.ncbi.nlm.nih.gov/pubmed?term=19745797
http://dx.doi.org/10.1016/j.jmig.2005.08.013
http://dx.doi.org/10.1016/j.jmig.2005.08.013
http://dx.doi.org/10.1016/j.jmig.2005.08.013
http://dx.doi.org/10.1016/j.jmig.2005.08.013
http://dx.doi.org/10.1016/j.jmig.2005.08.013
http://dx.doi.org/10.1186/1471-2407-9-23
http://dx.doi.org/10.1186/1471-2407-9-23
http://dx.doi.org/10.1186/1471-2407-9-23
http://dx.doi.org/10.1186/1471-2407-9-23
http://dx.doi.org/10.1186/1471-2407-9-23
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://www.ncbi.nlm.nih.gov/pubmed?term=17346541
http://dx.doi.org/10.1016/j.ejca.2011.04.035
http://dx.doi.org/10.1016/j.ejca.2011.04.035
http://dx.doi.org/10.1016/j.ejca.2011.04.035
http://dx.doi.org/10.1016/j.ejca.2011.04.035
http://dx.doi.org/10.1016/j.ejca.2011.04.035
http://dx.doi.org/10.1111/IGC.0b013e3181bffb1b
http://dx.doi.org/10.1111/IGC.0b013e3181bffb1b
http://dx.doi.org/10.1111/IGC.0b013e3181bffb1b
http://dx.doi.org/10.1097/IGC.0b013e318244248c
http://dx.doi.org/10.1097/IGC.0b013e318244248c
http://dx.doi.org/10.1097/IGC.0b013e318244248c
http://dx.doi.org/10.1097/IGC.0b013e318244248c
http://www.ncbi.nlm.nih.gov/pubmed?term=21998759
http://www.ncbi.nlm.nih.gov/pubmed?term=21998759
http://www.ncbi.nlm.nih.gov/pubmed?term=21998759
http://www.ncbi.nlm.nih.gov/pubmed?term=21998759
http://dx.doi.org/10.1016/j.ijgo.2011.10.022
http://dx.doi.org/10.1016/j.ijgo.2011.10.022
http://dx.doi.org/10.1016/j.ijgo.2011.10.022
http://www.ncbi.nlm.nih.gov/pubmed/18813424
http://www.ncbi.nlm.nih.gov/pubmed/18813424
http://www.ncbi.nlm.nih.gov/pubmed/18813424
http://www.ncbi.nlm.nih.gov/pubmed/18813419
http://www.ncbi.nlm.nih.gov/pubmed/18813419
http://www.ncbi.nlm.nih.gov/pubmed/21858390
http://www.ncbi.nlm.nih.gov/pubmed/21858390
http://www.ncbi.nlm.nih.gov/pubmed/21858390

	Title
	Affiliation
	ABSTRACT
	References

