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Editorial

The arrival of robotic surgery technology at the turn of the millennium has ushered in a 
new era in minimal access surgery. The reason behind the use of robotic surgery lies in 
the inherent advantages over conventional laparoscopic surgery, which include superior 
ergonomics, remote sensing technology, enhanced magnification, three-dimensional 
vision, motion scaling, tremor filtering, enhanced dexterity, precision, and control of 
operating instruments. Nowadays, the rapid adaptation of the technology and technique, 
together with aggressive marketing by intuitive surgical, has captured the imagination of 
the doctors and patients alike.

If we think from the patients’ perspective, this translates to smaller incisions, decreased blood loss, less 
pain, and quicker healing time and consequently reduction in hospital stay. Robotic surgery allows the 
surgeon with less previous laparoscopic training to provide the patients with the advantages of minimal 
access surgery. For the laparoscopically trained surgeon, it enables operating at a superior level with greater 
precision and accuracy. Among the surgical fraternity, urologists were one of the earliest to truly realize the 
immense potential of robotic surgery.

Robotic surgery has initiated a paradigm shift in the fundamental foundations of surgery. Robotic radical 
prostatectomy has now become a validated treatment option for localized prostate cancer. There are now 
more than 25 robots in India, and there has been an exponential rise in the utilization rates.

In the present Indian scenario, robotic technology has not entered the mainstream health care system; there 
is a lack of access to the technology and a deficit in educational opportunities. Young Indian surgeons and 
gynecologists wishing to specialize in robotic surgery need to go abroad to get trained in robotic surgery. We 
have started for the first time in Asia the Fellowship of International College of Robotic Surgeons. We are now 
regularly publishing robotic surgery articles in the World Journal of Laparoscopic Surgery. Robotic surgery 
in India is here to stay and it is up to us as minimally invasive surgeons across different specialties to lead the 
way and make maximum use of robotic surgery.
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ABSTRACT
Introduction: Laparoscopic sleeve gastrectomy (LSG) is 

being performed more frequently and is currently very “trendy” 

among laparoscopic surgeons involved in bariatric surgery. 

Laparoscopic sleeve gastrectomy is associated with a marked 

reduction of ghrelin secretion, which is produced by the gastric 

fundus involved in mealtime hunger regulation, and it is also 

known to extend several diabetogenic effects.

Aim: The aim of this study is to assess the short- and long-

term effects of LSG on body weight and glucose homeostasis 

in morbidly obese diabetic patients.

Materials and methods: This is a prospective study that was 

conducted on 40 diabetic patients randomly selected suffering 

from morbid obesity that had type II diabetes mellitus (T2DM). 

Patients were managed by LSG in AL-Zahraa Hospital, Faculty 

of Medicine for girls, Al-Azhar University, from January 2012 

to December 2015, to assess the short- and long-term effects 

of the procedure on glucose homeostasis.

Results: The study was conducted on 40 patients of morbid 

obesity that had T2DM. The preoperative mean fasting blood 

glucose (FBG) level was 209.3 ± 36.6 (156–299) mg/dL and 

postoperatively was 172.5 ± 29 (130–250) mg/dL, 125.6 ± 16.7  

(99–169) mg/dL, 111.7 ± 20.9 (77–167) mg/dL, 105 ± 18.3  

(73–137) mg/dL, and 102.9 ± 21 (70–145) mg/dL at 1 day and  

3, 6, 9, and 12 months respectively. Postoperatively, the FBG 

levels were improved with significant declining at 1 day (p < 0.001), 
3 months (p < 0.001), and 6 months (p < 0.004) but nonsignificant 
declining at 9 months (p < 0.25) and 12 months (p = 1).

Conclusion: Laparoscopic sleeve gastrectomy is an effective 

surgical treatment for most severely or morbidly obese patients 

with DM. Weight loss is effective treatment for patients with 

these medical problems. The SG is associated with a high rate 

of resolution of T2DM at 12 months after surgery in severely 

obese patients with T2DM.

Keywords: Body mass index, Laparoscopic sleeve gastrec-

tomy, Morbid obesity, Type II diabetes mellitus.
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INTRODUCTION

Obesity is defined as body mass index (BMI) > 30 kg/m2.  
Obesity is increasing in prevalence worldwide with 
economic costs. Obesity and its complications lead to 
other significant costs, such as missed days of work and 
a decrease in life expectancy.1

Body mass index is considered to represent the most 
practical measure of a person’s adiposity. It is calculated 
by dividing the weight in kilograms by the height in 
meters squared (kg/m2). Bariatric surgical procedures 
affect weight loss through two fundamental mechanisms: 
Malabsorption and restriction.2 Selection and follow-up 
should be carried out by a team including surgeon, inter-
nist, dietitian, and psychiatrist.3 Success includes weight 
loss of 25% or more, absence of major complications, and 
reversal of obesity-related diseases like type II diabetes 
mellitus (T2DM) and sleep apnea. Best results occur with 
gastric bypass and biliopancreatic diversion. Late weight 
regain was common with horizontal gastroplasty and is 
more common after vertical banded gastroplasty than 
gastric bypass.4 Some surgeons advocate that a staged 
procedure is performed in which a sleeve gastrectomy 
(SG) is performed initially. Later, once some weight loss 
is achieved a completion gastrectomy is combined with 
a Roux reconstruction.5 The laparoscopic sleeve gastrec-
tomy (LSG) is being performed more frequently and is 
currently very “trendy” among laparoscopic surgeons 
involved in bariatric surgery. The LSG is not a new 
operation, as it is the restrictive part of a more complex 
malabsorptive bariatric procedure.6

Nutritional deficiencies can occur after gastric bypass. 
Deficiency of iron (6–52%), folate (22–63%), and vitamin 
B12 (3–37%) is common postoperatively and contributes 
to the development of anemia found in up to 54% of 
patients. Increased bone resorption after gastric bypass 
has also been demonstrated and patients should be coun-
seled regarding this potential problem. Routine supple-
mentation with iron, vitamin B12, folate, and calcium 
following gastric bypass will prevent the majority of 
these deficiencies. In SG, avoiding the intestinal bypass 
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almost eliminates the chance of anemia, osteoporosis 
protein deficiency, and vitamin deficiency.7 The aim of 
this study is to assess the short- and long-term effects of 
LSG on body weight and glucose homeostasis in morbidly 
obese diabetic patients.

MATERIALS AND METHODS

This is a prospective study which was conducted on 
40 diabetic patients randomly selected suffering from 
morbid obesity (BMI more than 35 kg/m2). Patients were 
managed by LSG in Al-Zahraa Hospital, Faculty of Medi-
cine for girls, Al-Azhar University, from January 2012 to 
December 2015, to assess the short- and long-term effects 
of the procedure on glucose homeostasis.

Operative Technique

All operative procedures were performed laparoscopi-
cally. The first step consists in opening the gastrocolic 
ligament attached to the stomach, usually starting 10 to  
12 cm from the pylorus toward the lower pole of the 
spleen. Then the gastric greater curvature is freed up to 
the cardioesophageal junction close to stomach. Meticu-
lous dissection is performed at the angle of His with full 
mobilization of the gastric fundus. The mobilization of 
the stomach continues dissecting the greater gastric curve 
toward the antrum up to 5 to 7 cm from the pylorus. At this 
time a 36-Fr orogastric tube is inserted direct toward the 
pylorus, proximal to the lesser curvature of the stomach. 
Then, the stomach is resected with linear staplers paral-
lel to orogastric tube along the lesser curve starting 5 to 
7 cm far from pylorus. The orogastric bougie is replaced 
by a nasogastric tube, i.e., positioned in the distal stomach 
to perform a methylene blue test. The transection line is 
inspected to search blue positively. In case of negative test, 
the resected stomach is removed by left midabdominal 
trocar usually without prolonging incision. The gastric 
residual volume ranged from 60 to 80 mL.

Statistical Analysis

Data were summarized using mean and standard devia-
tion or median and percentile for quantitative variables 
and frequency and percentage for qualitative variables.

Relative % change was calculated to get the actual 
change in each time measure.

Relative % change = [(postmeasure – premeasure)/
premeasure] × 100

Comparison between groups was done using inde-
pendent sample t-test for quantitative variables.

Repeated measures analysis of variance test was 
conducted to compare different measures at different 
time situation with post hoc Bonferroni test for pairwise 
comparisons.

Pearson correlation coefficient (r) was calculated 
to test the association between quantitative variables; 
p-values ≤0.05 were considered significant.

RESULTS

The study was conducted on 40 patients of morbid obesity 
that had T2DM.
Patient age: The mean age of the studied group was 38.8 
± 7.0 years (25–50) as shown in Table 1.
From the table, 45% of patients’ age ranged from 41 to 
50, 40% ranged from 31 to 40, and 15% ranged 20 to 30.
Patient gender: 77.5% of patients were women and 22.5% 
were men as in Table 2.
Patient BMI: The BMI of patients were (35.0–39.9) 2.5%, 
(40.0–44.9) 22.5%, (45.0–49.9) 32.5%, (50.0–54.9) 40%, and 
(55.0–59.9) 2.5% as in Table 3.

Preoperatively, the mean fasting blood glucose (FBG) 
level was (209.3 ± 36.6) (156–299) mg/dL and postopera-
tively was (172.5 ± 29) (130–250) mg/dL, (125.6 ± 16.7) 
(99–169) mg/dL, (111.7 ± 20.9) (77–167) mg/dL, (105 ± 18.3) 
(73–137) mg/dL, and (102.9 ± 21) (70–145) mg/dL at 1 day 
and 3, 6, 9, and 12 months respectively as in Table 4.

The mean percentage of FBG changes postopera-
tively were (-16.8 ± 10.3)%, (-38.1 ± 14.1)%, (-45 ± 14.4)%, 
(–48.6 ± 12)%, and (-49.4 ± 13.8)% at 1 day and 3, 6, 9, and  
12 months respectively, as in Table 5.

Postoperatively, the FBG levels were improved with 
significant declining at one day (p < 0.001), 3 months 

Table 1: Age (range and mean) and age groups

Range Mean ± SD

Age (years) 25–50 38.8 ± 7.0

Males 31–50 42.7 ± 6.3

Females 25–49 37.6 ± 6.9

Age groups n %

20–30 years 6 15.0

31–40 years 16 40.0

41–50 years 18 45.0

SD: Standard deviation

Table 2: Sex distribution

Description

Sex n %

Male 9 22.5

Female 31 77.5

Table 3: The body mass index

BMI pre Frequency Percentage

35.0–39.9 1 2.5

40.0–44.9 9 22.5

45.0–49.9 13 32.5

50.0–54.9 16 40.0

55.0–59.9 1 2.5



Short- and Long-term Effects of LSG on Body Weight and Glucose Homeostasis in Diabetic Patients

World Journal of Laparoscopic Surgery, May-August 2017;10(2):45-50 47

WJOLS

(p < 0.001) and 6 months (p < 0.004) but nonsignificant 
declining at 9 months (p < 0.25) and 12 months (p = 1) 
as in Table 6.

The mean postprandial blood glucose (PPBG) level 
was (280.7 ± 45.4) (216–406) mg/dL and postoperative 
values were (240.3 ± 30.9) (201–301) mg/dL, (172.7 ± 37.4) 
(106–270) mg/dL, (144.5 ± 30.7) (93–224) mg/dL, (133 ± 
32) (92–214) mg/dL, and (128.5 ± 36.4) (91–231) mg/dL at 
1 day and 3, 6, 9, and 12 months respectively, as in Table 7.

The postoperative levels of PPBG showed an improve-
ment with a significant declining at 1 day (p < 0.01) and 
3 (p < 0.001), 6 (p < 0.001), and 9 (p = 0.02) months but 
nonsignificant at 12 months (p = 1.0), as in Table 8.

Table 4: Pre- and postoperative mean FBG

Minimum Maximum Mean SD

Percentile

25th Median (50th) 75th

FBG 1 day pre 156 299 209.3 36.6 185.3 200.5 229.3

FBG 1 day post 130 250 172.5 29 150.3 170 190

FBG 3 months 99 169 125.6 16.7 115.0 123.0 139.3

FBG 6 months 77 167 111.7 20.9 99.3 104.5 132.0

FBG 9 months 73 137 105.0 18.3 90.5 103.0 119.8

FBG 12 months 70 145 102.9 21.0 87.5 96.0 122.3

SD: Standard deviation

Table 5: Percentage changes of FBG

  Minimum   Maximum   Mean SD

Percentile

  25th   Median (50th)  75th

% FBG change 1 –43.5 –2.2 –16.8 10.3 –20.9 –16.4 –8.4

% FBG change 2 –61.5  7.6 –38.1 14.1 –49.1 –38.6 –31.4

% FBG change 3 –66.6 –0.6 –45.0 14.4 –56.8 –44.3 –39.0

% FBG change 4 –69.8 –12.7 –48.6 12.0 –56.3 –50.0 –42.1

% FBG change 5 –74.7 –8.9 –49.4 13.8 –58.7 –50.3 –42.8

SD: Standard deviation

Table 6: Improvement of FBG by time

FBG Mean ± SD   Step p-value   Global p-value

1 day pre 209.3 ± 36.6 <0.001
1 day post 172.5 ± 29 <0.001   HS

3 months 125.6 ± 16.7 <0.001
6 months 111.7 ± 20.9   0.004

9 months 105.0 ± 18.3   0.25

12 months 102.9 ± 21.0   1.0

SD: Standard deviation; HS: Highly significant

Table 7: Mean postprandial blood glucose

Minimum Maximum Mean SD

Percentile

25th Median (50th) 75th

PPBG 1 day pre 216 406 280.7 45.4 241 296.5 307

PPBG 1 day post 201 301 240.3 30.9 217.5 229 260

PPBG 3 months 106 270 172.7 37.4 144.5 170.0 198.3

PPBG 6 months 93 224 144.5 30.7 125.8 138.5 155.0

PPBG 9 months 92 214 133.0 32.0 111.3 128.5 139.3

PPBG 12 months 91 231 128.5 36.4 105.0 116.5 135.8

SD: Standard deviation

Table 8: Improvement of PPBG by time

PPBG Mean ± SD   Step p-value   p-value

1 day pre 280.7 ± 45.4 – <0.001
1 day post 240.3 ± 30.9 <0.001   HS

3 months 172.7 ± 37.4 <0.001
6 months 144.5 ± 30.7 <0.001
9 months 133.0 ± 32.0   0.02

12 months 128.5 ± 36.4   1.0

SD: Standard deviation; HS: Highly significant

Table 9: Improvement of HbA1C “H” by time

HbA1C “H” Mean ± SD   Step p-value   p-value

1 day pre 10.3 ± 0.9   … <0.001
1 day post 9.1 ± 0.9 <0.001   HS

3 months 7.0 ± 0.8 <0.001
6 months 6.3 ± 0.7 <0.001
9 months 6.0 ± 0.7   0.001

12 months 5.8 ± 0.6   0.16

SD: Standard deviation; HS: Highly significant; HbA1C: Glycated 
hemoglobin

Postoperative improvement of glycated hemoglobin 
levels was observed with a significant declining at 1 
day (p < 0.001), 3 months (p < 0.001), 6 months (p < 0.001), 
9 months (p < 0.001) and nonsignificant at 12 months 
(p = 0.16), as in Table 9.
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Preoperatively, the mean BMI was (48.4 ± 3.5) (39.8–
56.1) kg/m2 and postoperative values were (39.2 ± 2.6) 
(34–43.5) kg/m2, (34.9 ± 2.3) (30.2–39.1) kg/m2, (32.1 ± 2.3) 
(27–37.2) kg/m2, and (30.2 ± 2.3) (25–35.8) kg/m2 at 3, 6, 
9, and 12 months respectively, as in Table 10.

Postoperative improvement of BMI occurred with a 
significant declining (weight loss) at 3, 6, 9, and 12 months 
(p < 0.001) as in Table 11.

DISCUSSION

The risk of developing DM increases with the severity 
and duration of obesity and a central distribution of body 
fat.8 Currently, bariatric surgery is the only interventional 
method proved to induce significant long-term weight 
reduction.9 Studies have demonstrated that Roux-en-Y 
gastric bypass,10 vertical banded gastroplasty,11 and 
laparoscopic adjustable gastric banding12 can result in 
significant clinical improvement in DM after weight 
loss. Other studies have compared the different types 
of bariatric surgery options and their efficiencies in the 
management of obesity-related T2DM.13 Limited data are 
available evaluating the effect of SG on the control of DM. 
Some studies have even suggested that SG is as effective 
as gastric bypass in inducing remission of T2DM and the 
metabolic syndrome (MS).14

Recent studies have shown that LSG is associated 
with a marked reduction of ghrelin secretion, which is 
produced by the gastric fundus involved in meal time 
hunger regulation and it is also known to extend several 
diabetogenic effects (increase in growth hormone, cor-
tisol, and epinephrine); therefore, its suppression could 
contribute to improved homeostasis.15 The LSG is a safe 
procedure in terms of nutritional status at odds with 
malabsorptive or mixed surgical procedures, which 

often lead to multiple nutritional consequences due to 
the bypass of duodenum and Jejunum.16

Several studies done on effect of LSG on amelio-
ration of T2DM, in 2011, Nosso et al17 with 25 obese 
T2DM patients with a mean age (45 ± 9 years) and in 
2010, Rizzello et al18 with 17 obese T2DM patients with 
a mean age 51.1 ± 8.6 years (38–64) were submitted to 
LSG. While in our study the number of subjects was 40, 
patients with a mean age of 38.8 ± 7 years (25–50) were 
submitted to LSG.

In 2009, Rosenthal et al2 had 30 obese patients, 21 (70%) 
were women and 9 (30%) were men, and in Nosso et al17 
had 25 (obese T2DM) patients, of which 15 (60%) were 
women and 10 (40%) were men and all were submitted 
to LSG. While in our study the number of patients were 
40, 31 (77.5%) were women and 9 (22.5%) were men and 
were submitted to LSG. In 2008, Vidal et al14 had 39 (obese 
T2DM) patients with a mean BMI (51.9 ± 1.2) submitted to 
LSG and had 52 (obese T2DM) patients with a mean BMI 
(47.7 ± 0.7) submitted to GBP. At 12 months after surgery 
the % estimated weight loss (EWL) was (63 ± 2.89%) (66.06 
± 2.34%); p = 0.413 respectively, and in 2011, Nosso et 
al17 had 25 (obese T2DM) subjects with a mean BMI was 
(48.8 kg/m2) and were submitted to LSG. The mean BMI 
decreased to (39 ± 8 kg/m2) (p < 0.001) and (34 ± 6 kg/m2) 
(p < 0.001) at 3 months and (9–15) months after surgery 
respectively. While in a comparison with our study, the 
mean of the BMI was (48.4 ± 3.5 kg/m2) at the baseline 
and decreased to (39.2 ± 2.6 kg/m2) at 3 months and (30.2 
± 2.3 kg/m2) at 12 months postoperatively (p < 0.001), and 
the % EWL was (36.5 + 3.1%) and (65.6 ± 3.1%) respec-
tively. Serum insulin levels showed a sharp and signifi-
cant reduction at postoperative 1 day (13.5 ± 2.2 uU/mL) 
(p < 0.001) and at 3 months (4.4 ± 1.8 uU/mL) (p < 0.001), 
but a nonsignificant changes occurred at 6 months  
(5.3 ± 1.5 uU/mL) (p = 0.51), 9 months (5.2 ± 1.3 uU/mL) 
(p = 1), and 12 months (4.8 ± 1 uU/mL) (p = 0.85). The 
improvement in insulin sensitivity is primarily due to 
weight loss, reduction in inflammatory mediators, and 
decreased calorie intake, although the contribution of 
weight independent mechanisms seems very likely, rapid 
improvement of glucose hemostasis before substantial 
weight loss has occurred.19 Our study showed that  
the PPBG levels had a significant declining at 1 day  

Table 10: The BMI (minimum, maximum, mean ± SD, and percentile)

Minimum Maximum Mean SD

Percentile

25th Median (50th) 75th

BMI 1 day pre 39.8 56.1 48.4 3.5 45.0 49.4 50.7

BMI 3 months 34 43.5 39.2 2.6 37.0 39.8 41.0

BMI 6 months 30.2 39.1 34.9 2.3 32.6 35.8 36.3

BMI 9 months 27 37.2 32.1 2.3 30.2 32.0 34.0

BMI 12 months 25 35.8 30.2 2.3 29.0 30.0 32.3

SD: Standard deviation

Table 11: Improvement of BMI by time

BMI Mean ± SD   Step p-value   p-value

1 day pre 48.4 ± 3.5   … <0.001
3 months 39.2 ± 2.6 <0.001   HS

6 months 34.9 ± 2.3 <0.001
9 months 32.1 ± 2.3 <0.001
12 months 30.2 ± 2.3 <0.001
SD: Standard deviation; HS: Highly significant
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postoperative (240.3 ± 30.9) mg/dL (p < 0.001) compared 
with the baseline (280.7 ± 45.4) mg/dL independent 
from the weight loss. At 3, 6, 9 months after surgery, 
a significant declining in PPBG, p < 0.001, occurred 
but it was associated with significant reduction of 
BMI. After 12 months, a significant reduction of BMI 
occurred (p < 0.001) with nonsignificant decline in the 
PPBG level. (By researching we did not find a published 
data about PPBG levels after SG for comparing with 
our results.)

CONCLUSION

Surgical procedure of LSG resulted in marked weight 
loss, BMI, improved glucose homeostasis, and remission 
of T2DM. Our study has found that LSG is an effective 
surgical treatment for most severely or morbidly obese 
patients with DM. Weight loss is an effective treatment for 
patients with these medical problems. Our results open 
the gate for MS in patients with normal BMI to control MS 
different components, such as cardiac events, polycystic 
ovary syndrome. The SG is associated with a high rate of 
resolution of T2DM at 12 months after surgery in severely 
obese patients with T2DM. The rate of T2DM resolution 
in patients undergoing SG in our study is similar to that 
reported in previous case series following this surgical 
technique.

SUMMARY

Bariatric surgery is known to be a highly effective and 
long-lasting treatment for morbid obesity and many 
related conditions, including T2DM and MS.

Laparoscopic sleeve gastrectomy is emerging as a new 
promising therapy for the treatment of morbid obesity. 
This procedure, originally conceived as a first stage for 
achieving weight loss in superobese patients before per-
forming GBP or BPD, has revealed to be effective on its 
own and a potential competitor with these operations. 
Laparoscopic sleeve gastrectomy is a feasible and safe 
bariatric surgery procedure for morbid obesity, although 
evaluation of long-term outcome will be necessary to 
determine whether it yields durable results. Few studies 
have examined the effects of LSG on glucose control 
and comorbidities in obese T2DM patients, and limited 
information is available on the long-term efficacy of this 
procedure. Our study showed that the LSG is effective to 
achieve weight loss and resolve T2DM, and the resolution 
T2DM in this study was better in comparison with the 
results of other studies, so this study evaluated the short 
and long-term effects (1 day, 3, 6, 9, and 12 months) of 
LSG on body weight and glucose homeostasis in morbid 
obese T2DM subjects not adequately controlled with 
medical therapy.
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Can Laparoscopic Chromopertubation with Methylene 
Blue Dye cause Anaphylactic Reactions like  
Pulmonary Edema?
1Rebecca Bagadia, 2Vishwa Kanabar

ABSTRACT
Diagnostic laparoscopy has been performed ever since inter-
ests in infertility and fertility have developed. Methylene blue 
is administered to check tubal patency during the procedure. 
Extravasation of methylene blue is a recognized complication 
of diagnostic laparoscopy and chromopertubation. Anaphy-
laxis and anaphylactic reactions in the perioperative period 
are a significant concern for surgeons and anesthesiologists. 
The incidence is as high as 1 in 3,500 with a mortality rate of 
3 to 6%.16 There are no relevant literature or research article 
that provides sufficient data or guidelines for determining the 
nature of these reactions, mode of treatment algorithm, or the 
certain specifications we should consider before performing 
the procedure. This is a review literature for performing a safe 
practice evaluation and management.

Keywords: Allergy hypersensitivity, Anaphylaxis, Chromo-
pertubation, Methylene blue, Perioperative, Pulmonary edema.
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INTRODUCTION

Anaphy-laxis and anaphylactic reactions in the peri-
operative period are a significant concern for surgeons 
and anesthesiologists.

The incidence is as high as 1 in 3,500 with a mortality 
rate of 3 to 6%.1

Methylene blue is a new tool to evaluate in vivo tubal 
damage, and is a simple method of estimating salpin-
geal function.2 Methylene blue is a common dye used in 
diagnostic procedures for checking the patency of the 
fallopian tubes.3 This compound has a unique property 

WJOLS

RESEARCH ARTICLE

1Consultant, 2Assistant Professor
1Department of Obstetrics and Gynecology, Divine Life Hospital 
Kutch, Gujarat, India
2Department of Obstetrics and Gynecology, Government 
Medical College, Bhavnagar, Gujarat, India

Corresponding Author: Rebecca Bagadia, Consultant 
Department of Obstetrics and Gynecology, Divine Life Hospital 
Kutch, Gujarat, India, Phone: +918147723187, e-mail: bagadiap@ 
yahoo.com

10.5005/jp-journals-10033-1302

of oxidation–reduction function and tissue staining. It 
has an opposite effect on hemoglobin depending upon its 
concentration. In higher levels, methylene blue converts the 
ferrous iron of reduced hemoglobin to the ferric form and 
produces methemoglobin. Lower levels help in converting 
methemoglobin to hemoglobin in drug-induced methemo-
globinemia. Evaluation of tubal factor infertility is moving 
from mere anatomical assessment to morphological and 
functional enquiry of the patency of the tubes.4 These days 
laparoscopy is being increasingly used in the evaluation 
of infertility, especially laparoscopic chromopertubation 
with methylene blue, which has become the gold standard 
for the functional assessment of the tubes.

Life-threatening anaphylactic or anaphylactoid 
reactions to methylene blue have been reported in the 
literature;5,6 recently, methylene blue has been used for 
various conditions like sentinel node biopsy, but due to 
the rare reporting of its reactions, it was considered safest 
among dyes.

AIMS AND OBJECTIVE

The aim of the study is to make the surgeons know the 
complications of methylene blue toxicity during the most 
common procedure of laproscopic chromopertubation, 
which most of us are unaware, and how to be careful 
and vigilant during the entire procedure.

MATERIALS AND METHODS

Literature review is performed using search terms that 
included methylene blue, chromopertubation pulmonary 
edema, anaphylaxis perioperative, and hypersensitivity.

Results were taken from recent case reports, basic 
science literature, and clinical studies.

Searches in the literature on methylene blue toxicity 
during laproscopy chromopertubation were conducted via 
pubmed, google scholer, medline and chochrene liberary 
database. No language restriction was applied to searches.

RESULTS

Although there have been slight variations in the inci-
dences, management, evaluation, and their reporting, 
the authors do believe in the great saying “prevention is 
better than cure.”
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Preoperative patient analyses are ruling out glucose-
6-phosphate dehydrogenase (G6PD) deficiency, history of 
allergy to drugs and dyes, and history of chronic pelvic 
infection. Drug analysis like the right amount of dilution; 
the right amount to be installed; identification of signs 
and symptoms on table or during perioperative period; 
the immediate treatment management protocol like epi-
nephrine, steroids, histamine 1 and 2 blocking agents, 
and oxygen administration; postoperative cutaneous 
test; and systematic allergiological investigation of all 
the drugs and substances given during the perioperative 
period is important.

DISCUSSION

Normally, methemoglobin levels are <1% when measured 
by co-oximetry test.7 Cyanosis is the classic symptom of 
methemoglobinemia; this occurs when methemoglobin 
>1%. Other signs and symptoms include mental status 
changes, shortness of breath, headache, fatigue, dizziness, 
and loss of consciousness. Severe methemoglobinemia 
is when methemoglobin >50% where patients have dys-
rhythmias, seizures, coma, and death.3 In patients with 
conditions like anemia, heart and lung disease, G6PD 
deficiency, and sepsis, methylene blue can induce met-
hemoglobinemia even at normal levels.8

Veerendrakumar et al9 had injected 20 to 30 mL of 1% 
methylene blue, and 5 hours later, the patient developed 
tachypnea, hypotension, bilateral basal crepitations, and 
bluish-colored urine; patient was transferred to the inten-
sive care unit and treated with oxygen, inotropes, and 
furosemide. According to the studies, one should always 
keep in mind the dangerous effect of methylene blue, alter-
natively diluted povidone iodine can be used. This patient 
had developed methemoglobinemia 26.4% (according to 
spectrometric analysis). In Trikha et al’s3 case, the patient 
weighed 53 kg; 20 mL of 1% methylene blue was injected. 
After 2 minutes, the oxygen saturation declined, and after 
5 minutes patient developed crepitations and cyanosis; 
at 200 mL of fluid patient developed very rare features. 
The safe limit of the dye is 7 mg/kg. Anaphylactoid reac-
tion occurred due to the dye causing intrapulmonary 
vascular vasospasm; a generalized vasoconstriction and 
some amount of anemic hypoxia could have caused this. 
According to Nolan10 when the patient was injected with 
methylene blue dye intracervically, she developed inflam-
matory peritonitis after approximately 24 hours, where she 
complained of abdominal distention and pain; exploratory 
laparotomy was done revealing peritoneal ascites and 
sterile inflammatory exudates. This pt was treated with 
corticosteroids. According to Mhaskar and Mhaskar,11 
methylene blue is a treatment for methemoglobinemia, but 
his patient had tuberculosis, i.e., chronic pelvic inflamma-
tory disease, which could be the cause of extravasation of 

dye causing methemoglobinemia. Bilgin  et al8 also pre-
sented a case of methemoglobinemia after methylene blue 
instillation, but his patient had G6PD deficiency. Herath 
et al12 stated that bluish discoloration can occur without 
methemoglobinemia as their patient developed bluish 
discoloration and cyanosis immediately after injection of 
20 mL of the dye intracervically for diagnostic laparoscopy; 
this could be an anaphylactic reaction to the dye or they 
might have used a concentrated version instead of 1%.

Ash-Bernal et al7 did a retrospective study on 138 cases  
where they discussed about the acquired cause of met-
hemoglobinemia. The most common drug causing it is 
dapsone.

Robert and Barbieri13 recommend using 10 mg of 
methylene blue in 150 mL of NS to reduce the symptoms 
of anaphylaxis.

Dewachter et al14 observed severe immunoglobulin 
E-mediated hypersensitivity reaction to 1% methylene 
blue; cutaneous test and biological assessment positivity 
confirmed anaphylactic reaction to methylene blue, so 
investigation is necessary. In Millo et al’s15 case after diag-
nostic laparoscopy for infertility, patient was shifted to 
the recovery room; about 15 minutes later, she developed 
restlessness, cyanosis, and was not maintaining oxygen 
saturation. Despite efforts of resuscitation, she died. On 
postmortem findings, the lungs were edematous, con-
gested, blue stained, with features of pulmonary edema. 
Dhanpal and Joseph16 injected 30 mL of 1% of methylene 
blue intracervically; 15 minutes later, patient turned blue 
with central and peripheral cyanosis. Oxygen saturation 
dropped spontaneously, and spectrophotometric analysis 
showed methemoglobinemia. Rzymski  et al5 discussed 
a case of anaphylactic reaction to methylene blue after 
chromopertubation.

CONCLUSION

It is important to publish clinical research article on the 
dangerous adverse outcome from techniques commonly 
used in clinical practice. All these cases highlighted the 
fact that methylene is highly potential in causing compli-
cations that are life-threatening even when not admin-
istered nonsystematically. This research article confirms 
that we need continuous and vigilant monitoring in the 
preoperative, intraoperative, and postoperative period; 
none of the complaints should be taken for granted even 
if it is as simple as a cough. Anesthetists and surgeons 
should know the immediate treatment protocol and 
should not be careless in using methylene blue dye in 
any amount or in any concentration.
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LINX Magnetic Esophageal Sphincter Augmentation 

vs Laparoscopic Nissen Fundoplication for 

Gastroesophageal Reflux Disease
Bipin T Prasad

ABSTRACT

The LINX magnetic sphincter augmentation system is a sur-
gical technique with short-term evidence demonstrating the 
efficacy in the treatment of medically refractory or chronic 
gastroesophageal reflux disease (GERD). Currently, the 
Nissen fundoplication is the gold standard surgical treatment 
for GERD.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) affects approxi-
mately 25% of the population and its prevalence is 
increasing.1 First-line treatment of GERD consists of 
lifestyle modification and medical therapy with proton 
pump inhibitors (PPIs). Although PPIs are efficacious in 
the majority of GERD patients, nearly 30% of the indi-
viduals on optimized PPI therapy have persistence of 
symptoms.2-4 The main reason for PPI resistance is due 
to nonacid reflux of gastric contents through an incom-
petent lower esophageal sphincter (LES).5 Other causes 
for PPI resistance or failure can be due to esophageal 
dysmotility disorder, paraesophageal hernia, and erosive 
esophagitis.6,7

Laparoscopic Nissen fundoplication (LNF) is the 
gold standard treatment for medically refractory GERD. 
Although the LNF provides excellent resolution of GERD, 
the extensive operative procedural manipulation may 
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result in significant postoperative morbidities, which are 
dysphagia and bloating mainly.8

The LINX magnetic sphincter augmentation (MSA) is 
a device in the form of a ring of magnetic beads, laparo-
scopically placed at the distal esophagus to increase the 
LES tone.

This document reviews the advanced treatment of 
GERD, applicable to laparoscopic surgery and also a 
comparison study between MSA and LNF.

AIM

The aim of this study was to compare the effectiveness 
of the two surgical modalities, namely MSA and LNF, 
on a larger scale.

MATERIALS AND METHODS

The inclusion criteria are: (1) Studies that included one or 
more primary outcome of interest, (2) a direct comparison 
study between MSA and LNF.

Outcomes of Interest

•	 Ability	to	belch
•	 Ability	to	emesis
•	 Operative	time
•	 Discontinuation	of	PPI
•	 Endoscopic	dilation
•	 Dysphagia	and	bloating	features.

Morbidities associated with both the surgical modali-
ties are also taken into account.

Statistical Analysis

With regard to the above-mentioned outcomes of interest, 
MSA and LNF were compared.

DISCUSSION

It was found that MSA has similar efficacy to LNF, which 
is the gold standard treatment. In preserving the ability 
to emesis and belch and also less features of dysphagia 
and bloating (clinical basis), MSA holds a significant 
advantage over LNF.

Magnetic sphincter augmentation functions as a 
purely mechanical treatment for GERD, as it prevents  
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the reflux of gastric contents into the esophagus while 
maintaining a physiological LES tone, allowing the 
passage of the food bolus.9 Magnetic sphincter augmen-
tation serves the surgeon and the patient with a faster, 
simpler, and less invasive tool to effectively treat GERD. 
On comparison, the LNF is a difficult procedure with 
the outcomes based on the skill and experience of the 
surgeon.9 It eliminates the need for extensive dissection 
of esophagus and mobilization of gastric fundus, which 
is the hallmark of the LNF procedure. The long-term 
complications of MSA reversibility are still unclear, as 
in cases where the device may be removed using the 
minimally invasive technique.10 The device is currently 
compatible with 1.5 Tesla magnetic resonance imaging.

Magnetic sphincter augmentation is not indicated in 
patients with large paraesophageal hernias, esophageal 
dysmotility, and hence considered less versatile than LNF. 
The notable drawback associated with MSA is dysphagia 
reported as more severe and lasts longer than LNF-
associated dysphagia. However, a graduated modified 
diet and endoscopic balloon dilation have alleviated the 
dysphagia features in patients.

LIMITATION

This study was basically done with case series and there 
were no randomized controlled trials. Moreover, there 
were only a few studies comparing MSA and LNF with 
regard to the outcome on long-term basis.

RESULTS

There were two retrospective case–control studies11,12 and 
a prospective control study13 taken into consideration for 
the review. A total of 688 patients were identified, and 
273 patients had undergone LNF; 415 patients went for 
LINX MSA. The mean duration of follow-up was almost 
the same term ranging from 8 to 18 months for both MSA 
and LNF groups.

Males accounted for 46% of LNF and 57% of MSA. 
Mean age was 50 and 58 years for LNF and MSA respec-
tively. Both groups had similar duration of reflux disease. 
Hiatal hernia was present in 70% of the LNF group of 
patients and in 68% of MSA group.

Magnetic sphincter augmentation was superior to 
LNF in preserving the patient’s ability to belch and to 
emesis, but there was no significant difference between 
MSA and LNF with regard to the postoperative problems, 
such as bloating, dysphagia, and also in discontinuing 
PPI drug therapy.

Six patients of the MSA group were in need of endo-
scopic balloon dilation, whereas LNF group required 
none. Major morbidity of LNF included intraoperative 
pleural injury,13 formation of retropharyngeal abscesses,12 

and four cases were subjected to a revision surgery due 
to hiatal hernia recurrence.12,13 The MSA group mor-
bidity included one pleural injury, two incidences of 
intra operative bleeding, one pneumothorax,13 and one gas-
troesophageal obstruction.12 Two patients had their device 
removed, one had treatment failure, and the other patient 
had dysphagia secondary to device erosion 18 months after 
the surgery. No mortalities were reported.

CONCLUSION

Magnetic sphincter augmentation appears to be an 
effective treatment for GERD, with short-term outcomes 
comparable to the more technically challenging and time-
consuming LNF. It has a favorable side-effect profile for 
the majority of the morbidities associated with GERD 
surgery. In order to further understand the efficacy of 
MSA, a long-term comparative outcome data past 1 year 
are needed.
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Telerobotic Surgery: Transcending Barriers
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ABSTRACT
Telerobotic surgery has the potential to revolutionize the field 
of medicine and health care delivery in the near future. Rapid 
technological advancements have been made in the field of 
robotic surgery, and telerobotic surgery in particular. Through 
telerobotic surgery, it is possible to provide advanced surgical 
care to patients even in the remotest of places and for experi-
enced surgeons to guide young surgeons to perform complex 
surgeries. The aim of this study is to trace the origin, imple-
mentation, and developments in the field of telerobotic surgery.

Keywords: Minimally invasive surgery, Robotic surgery, Telero-
botic surgery, Telesurgery.
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INTRODUCTION

Technological advancements continue to occur at a 
rapid pace in all walks of life, and the field of surgery 
is no exception to it. Minimally invasive surgery that 
has revolutionized the field of surgery offering distinct 
advantages over open surgery also has limitations 
like loss of dexterity and two-dimensional vision of 
the operative field. Robotic surgery and telepresence 
surgery have addressed the limitations of laparoscopic 
procedures and have revolutionized the field of minimal 
access surgery. In the early 1970s, NASA commissioned 
a project to perform surgeries on astronauts using 
remotely controlled robots.1 Kwoh et al2 used a Robot-
Puma 200 and performed neurosurgical biopsies with 
greater precision. In 1988, ultrasound-guided prostatic 
resection3 was done using PROBOT, a robotic system. 
Real breakthrough in telerobotic surgery came in 2001 
when Professor Marescaux performed the first transat-
lantic telesurgical procedure (Operation Lindbergh) on a 
patient in France. Professor Marescaux et al4 performed 
laparoscopic cholecystectomy on a 68-year-old lady in 
Strasbourg, France, using a Zeus robotic system located 
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in New York. Following this landmark event, telerobotic 
surgery has been performed in various places around the 
world with successful results.

AIM

The aim of this article is to study the origin, implementa-
tion, and latest advancements in the field of telerobotic 
surgery.

MATERIALS AND METHODS

A literature search was performed using PubMed and 
search engine Google. The following keywords were 
used “telerobotic surgery,” “robotic surgery,” and “tele-
surgery.” Selected papers were screened for further ref-
erences with respect to the origin, implementation, and 
latest advancements in the field of telerobotic surgery.

RESULTS AND DISCUSSION

A telerobotic system primarily consists of surgeon’s 
“master” console from where the surgeon operates and 
a patient-side “slave” unit that performs surgery on the 
patient using robotic arms. In telerobotic surgery, the 
surgeon operates from the surgeon’s console, which is 
thousands of miles away from the slave robotic arm 
mounted on the patient; the surgeon’s commands are 
relayed to the slave manipulator via fiberoptic cables. 
Two major factors impacting the outcome of telerobotic 
surgery are data transmission speed1 and communication 
latency. Round-trip latency5 represents the time interval 
between the initiation of movement by the surgeon and 
the appearance of image on the monitor.

Professor Marescaux et al4 performed the first success-
ful telerobotic surgery on September 7, 2001, which was 
famously known as Operation Lindbergh. This surgery 
was completed using a commercially available robotic 
surgery system, called Zeus T, which featured a robotic 
endoscope positioning system called AESOP (Automated 
Endoscope System for Optimal Positioning). Professor 
Marescaux et al4 were able to minimize latency using a 
dedicated multiservice transmission network provided 
by France Telecom. First trial simulations of telesurgery 
took place in 2000 with a transmission delay of 200 ms. 
Subsequent work reduced the time delay to 150 ms even 
though the round-trip distance was 14,000 km. Flawless 
network quality with guaranteed bandwidth of 10 mega-
bits per second and transmission delays of less than 200 ms 
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made this achievement possible. Asynchronous transfer 
mode (ATM) technology was used with a dedicated fiber-
optic network. But dedicated ATM lines were expensive, 
ranging from $100,000 to $200,000 (Fig. 1).6

In addition to the high cost of ATM lines, the avail-
ability is poor in remote and rural areas. Most commonly 
available networks are satellite connections (with latency 
of about 500 ms) and virtual private networks (VPN) with 
variable latency.

Anvari et al7 established the first dedicated telerobotic 
remote surgical setup between St. Joseph’s Hospital in 
Hamilton and North Bay General Hospital 400 km north 
of Hamilton on February 28, 2003. A Zeus TS microjoint 
system was used and a total of 21 surgeries6 were per-
formed with no major complications. Unlike “Operation 
Lindbergh” which used a dedicated fiberoptic network 
with ATM technology, Anvari et al6 used a commercially 
available Internet protocol (IP)/VPN fiberoptic network. 
It had an active line and a fully redundant (backup) line. 
The overall latency experienced by the telerobotic surgeon 
was 135 to 140 ms. Of this, 14 ms was due to network and 
the rest was due to compression and decompression of 

the video signals by the MPEG CODECs. During each 
surgery, the telerobotic surgeon in Hamilton and the 
laparoscopic surgeon in North Bay collaborated to perform 
the surgeries.

In 2007, NASA8 commissioned a series of NEEMO 
(NASA Extreme Environment Mission Operations) proj-
ects to conduct research related to remote health care of 
astronauts on space missions with special emphasis on 
telerobotic surgery. The experiment was conducted in the 
Aquarius Underwater Habitat, a 20 m underwater facility 
about 16 km from Key Largo, Florida. Two surgical robots 
were deployed into the Aquarius habitat: The RAVEN and 
the SRI, international M7 robot. Surgeons and researchers 
were able to operate the robotic arms using the controllers 
linked across several thousand miles (Fig. 2).6

Challacombe et al9 performed the first random-
ized controlled trial on human vs telerobotic access to 
the kidney during percutaneous nephrolithotomy and 
concluded that robotic access was more accurate though 
slower compared with human access.

Telerobotic surgeries in space is another exciting 
new frontier where lot of research and experiments are 

Fig. 1: Evolution from “conventional” to “Tele” surgery
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being carried on. The world’s first human operation10 
was a cyst removed from a patient’s arm, on board the 
European Space Agency’s Airbus A-300 Zero-G aircraft. 
The plane performed 25 parabolic curves, providing 
20 to 25 s of weightlessness every time. NASA carried 
out its first zero-gravity robotic surgery experiment in 
September 2007. On a DC-9 aircraft, suturing tasks were 
performed using the M7 robot and results were analyzed. 
The experiments showed that humans can better adapt 
to extreme environments; however, advanced robotic 
solutions performed comparably.

CONCLUSION

Telerobotic surgery has the potential to change the land-
scape of health care delivery in the future. Providing 
advanced surgical care to patients even in farthest of 
locations with decreased cost and improved outcomes 
becomes possible with telerobotic surgery. Through 
telementoring experienced surgeons can mentor and 
guide new surgeons to perform even complex surgeries 
with confidence. Major limitations of telerobotic surgery 
at present are its high cost and time latency, which can 

Fig. 2: Necessary elements of a telerobotic surgery team

be improved in the foreseeable future. Although robot-
assisted remote telesurgery is feasible, more prospective 
randomized trials evaluating efficacy and safety must 
be undertaken to revolutionize and change health care 
delivery and the field of surgery.
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ABSTRACT

Aim: The purpose of our systematic review is to clarify the 
current data in the domain of colorectal surgery regarding 
minimally invasive surgery (MIS).

Introduction: Two new methods have been recently intro-
duced in the MIS arena. Most of the studies are in favor of 
robotic surgery (RS), whereas the literature lacks statistically 
significant results.

Results: Totally, only 19 articles fulfilled the prerequisites 
and our research was mainly based on meta-analyses. Some 
parameters were established, in order to investigate the 
oncologic and clinical outcomes. Heterogeneity is the existing 
condition, which means that robotics is more beneficial than 
laparoscopic surgery in some parameters in a specific proce-
dure and the opposite.

Conclusion: There is no clear conclusion in the literature 
whether RS is indeed more advantageous than laparoscopic 
ones, so it is recommended that long-term meta-analyses and 
reviews be conducted, in order to specify the effectiveness of 
each method in every surgical procedure.

Clinical significance: It would be really beneficial for the 
patients to be informed in detail of the clinical and oncologic 
outcomes for each method.
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InTRODuCTIOn

Two different main surgical methods are emerging in 
the field of minimally invasive surgery (MIS) over the 
past 20 years and they are being applied in colorectal 
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domain.1-8 Laparoscopic surgery (LS) for colon cancer 
has a wide use due to its beneficial properties and has 
prevailed compared with open surgery.9-15 However, 
robotic surgery (RS) has been recently introduced as a 
new contemporary alternative because of its obvious 
advantages, including the three-dimensional view, the 
ability to use multidegree-of-freedom forceps, the elimi-
nation of physiological tremors, and the stable camera 
control, in order to broaden the horizons of MIS.3-5,16-19 
Initially, it was expected that RS would dominate the field 
of MIS related to colorectal surgery because of its obvious 
structural advantages and due to the limited space in the 
pelvis for the laparoscopic instruments and the restricted 
potential of movements even for an experienced surgeon 
to perform rectal dissection.3 However, it seems that 
there is no clear-cut answer in the literature determining 
the beneficial use of RS over LS in the field of colorectal 
cancer.20,21 In our review, we present the data regard-
ing the use of both methods in the domain of colorectal 
surgery regarding all the surgical techniques. Accord-
ing to the New York Statewide Planning and Research 
Cooperative System administrative data, colectomy is 
one of the five most common laparoscopic procedures 
between 2008 and 2012, so a comparison between the 
laparoscopic and robotic colectomy is a matter of big 
significance and has to be clearly underscored.22 The first 
robotic colectomy was reported in 2002, and the use of 
robotic procedures has been increasing since then, while 
it has a more extensive use in the field of urology.3,17,23,24 
This is a retrospective comprehensive review of various 
publications comparing these two methods of surgical 
procedures separately and taking into consideration 
plenty of parameters, such as the clinical and the onco-
logic outcomes and how they can be affected, the body 
mass index (BMI), the total mean hospital costs for each 
procedure, and postoperative complications. Only studies 
that had classified their patients with similar criteria were 
taken into consideration (gender, BMI, American Society 
of Anesthesiologists [ASA] score, tumor location, previous 
abdominal surgery).

RESuLTS

The review was built-up by downloading various articles 
regarding laparoscopic and robotic colectomy from 
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search engines like PubMed, MEDLINE, and so forth. 
“Laparoscopic vs robotic colectomy” and “comparing 
laparoscopic with robotic colectomy” were the search 
keywords that were used to find the publications that 
would conduct our research, and publications until 
March of 2016 were included. Our review contains 
retrospective studies, comparative studies, and meta-
analyses. Only papers relevant to the laparoscopic and 
robotic colectomy have been taken into consideration in 
this review, focusing on the parameters mentioned above 
and also on the learning curve of young novice surgeons. 
Articles which compared the two methods with a sepa-
rate specific surgical procedure, such as right colectomy 
are included, and reviewed and articles which do not 
classify the procedures separately are reviewed as well. 
Totally, 19 studies were reviewed.

At first, there were 56 articles related to our scien-
tific interest identified after a long database search, but 
10 of them were excluded after reading the abstract. 
Twenty-one of the remaining 46 records were excluded 
due to lack of full texts. Six more papers were excluded 
because they mentioned the comparison between hybrid 
robotic-assisted laparoscopy colectomy and conventional 
colectomy. The rest 19 papers were assessed for eligibility, 
screened in detail, and included in our review. Retrospec-
tive comparative studies and meta-analyses are the major-
ity of the articles in our review. More importance is given 
to the findings of the meta-analyses due to their reliability. 
Heterogeneity can be found in the literature whether or 
not RS is indeed superior to LS in the colorectal field.21 
Total operative time, estimated blood loss (EBL), conver-
sion to open procedure, length of hospital stay (LOS), 
readmission rate, number of lymph nodes harvested, 
time to return of bowel function, time of initiation of 
soft diet, and perioperative complications are the main 
clinicopathologic and oncologic parameters that have 
been extensively assessed in our review (Flow Chart 1).

Ferrara et al2 mention that there are no differences 
between right, left, and rectal robotic colectomy and 
respective laparoscopic procedures in terms of mentioned 
parameters. In fact, RS shows larger number of harvested 
lymph nodes, while LS seems to have lower conversion 
rate (7.1% for robotics and 3.4% for laparoscopy) and oper-
ative time, but the results are not statistically significant.2

Comparison between RS and LS in the Field of 

Left Colon and/or Rectal Resections

A matched case–control study indicates that there are no 
different short-term outcomes between the two methods 
regarding left-sided and rectal resections.3 The EBL, the 
need for open conversion, complications (anastomotic 
leakage, ileus, and wound infections), flatus passage, 
LOS, and the number of retrieved lymph nodes presented 
no significant difference, except for the operative time 
which was significantly longer in the RS colectomy.3  
On the contrary, a recent meta-analysis conducted by Sun 
et al25 shows that robotic low anterior resection (R-LAR) 
for rectal cancer is proven to be more beneficial for  
LOS, the conversion to open surgery, the circumferen-
tial margin involvement, and the overall complications  
than the laparoscopic low anterior resection (L-LAR), 
whereas there was no difference regarding the operative 
time, the number of lymph nodes removed, and the return 
of bowel function.25

Comparison of RS with the LS in the Field  

of Right Colon Resections

Because robotic right colectomy (RRC) and laparoscopic 
right colectomy (LRC) are less complicated as a surgical 
procedure than rectal resection due to the anatomy of the 
human body, there are fewer studies comparing these 
two methods with right colectomy.17 We included three 
meta-analyses in our research.4,7,17 Cumulatively, these 
three studies include 30 comparative studies, in which  
1,322 patients underwent RRC and 4,185 were treated 
with LRC. The first one was recently conducted from the 
Surgery Department of Sapienza University and com-
pared the indications, surgical and oncologic outcomes, 
and costs of RRC with the LRC ones.17 The EBL, the  
conversion to open procedure, the number of retrieved 
lymph nodes were similar in both of them.17 Unimport-
ant statistical differences were presented regarding LOS 
and the overall complications.17 The RRC entails more 
expenses than LRC, although the difference is still not 
statistically important.17 On the contrary, the second 
meta-analysis which had the larger statistical sample 
was conducted by Trinh et al4 and yielded the following 
outcomes. No significant difference was spotted regard-
ing the harvested lymph nodes, the bowl function, the 

Flow Chart 1: Literature research
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days to soft diet, the LOS, the hospital readmission, and 
the postoperative complications.4 Based on this meta-
analysis, the robotic approach showed longer operating 
times, less EBL, and a higher rate of conversion to an open 
procedure compared with that of LS.4 Xu et al7 considered 
in their meta-analysis which showed that RRC involves 
longer operative times, lower EBL, shorter LOS, lower 
overall complications, and, importantly, faster bowel 
function recovery. The rest clinical and oncological results 
seem to not have any statistical difference.7

A newly comparative study by Cardinali et al26 indi-
cates that RRC appears to have some advantages over 
the LRC like the lower time of first flatus, but it does not 
offer any benefit in obese patients due to the fact that 
both methods perform no significant difference in the 
conversion rate. Another comparative study points out 
that the RS could also shorten the learning curve, in case 
the respective strict protocols are applied.1

DISCuSSIOn

In the field of colorectal cancer, LS and RS are both 
considered almost equally safe and effective methods, 
proving that radical prostatectomy was only the begin-
ning of consolidation of RS and the use of RS can be 
more widespread.3,7,17,24,26 Our research focuses on the 
conventional laparoscopy and the RS as separate sur-
gical methods and does not include their hybrid use. 
The confirmation of the existing heterogeneity between 
these two new surgical methods involves our reviewed 
parameters along with the clinicopathological, onco-
logical, and financial ones. The accurate choice of these 
criteria was accomplished after a careful, long research 
via recent meta-analyses, control and statistically reliable 
comparative studies.1,3,7,16,17,20,25 Mainly, meta-analyses 
were reviewed due to their credibility compared with 
other studies, which are reviewed and included in our 
manuscript. More specifically, the criteria are presented 
in Table 1, but the research contains the rectal and left-
sided colon resections as well.

Pelvis is the anatomical section of the human body 
where RS can be applied with its maximum benefits 
according to its adopters, but controversial studies’ 
results came up through our research. Studies which 
did not end up with this conclusion were reviewed, but 
the most statistically reliable meta-analysis, the one by 
Sun et al,25 clarifies the advantages of R-LAR over L-LAR 
for the LOS as mentioned earlier. Another randomized 
controlled study is in favor of the adoption of RS in rectal 
surgery, but tempers the encouraging conclusion from the 
former meta-analysis.3 The main reason why RS seems to 
be a more promising tool in the pelvis is because of the 
absence of the tremor, which implies less EBL and makes 

it easier to avoid the trauma to the nerves related to the 
sexual and urinary functions.27 Fabrizio Luca presented a 
paper in the 5th Congress of the Clinical Robotic Surgery 
Association (CRSA) and mentioned that RS can enhance 
the nerve-sparing results of total mesorectal excision 
related to LS method regardless of the gender.28 However, 
during the paper’s discussion some doubts were posed 
about the preoperative reliability of the evaluation of 
these specific functions (urinary and sexual), so that they 
become more standardized in the future.

Undoubtedly, right colectomy is a less complicated 
procedure than rectal resection, but the use of both RS 
and LS has also been reviewed thoroughly. Two of the 
three recent meta-analyses concluded that there are some 
statistical differences between the RRC and the LRC in 
some of our parameters. Both studies agree that RRC is 
a longer procedure than LRC and that the EBL is less in 
the RRC. Huirong Xu et al7 deem that LOS, the overall 
complications, and the bowel function differ between 
the two methods in an important way, whereas the other 
respective meta-analysis’ results are considered controver-
sial. The results of these three meta-analyses are summa-
rized in Table 1 and the “YES” and “NO” are used as the 
answers to the question: “Is there a statistically significant 
result between the RRC and LRC regarding to a specific 
parameter each time?” while the choice “not available 
(NA)” is used for whether or not in this particular meta-
analysis the mentioned appearing parameter is included.

In the CRSA Fifth Worldwide Congress in Washington 
DC from 3 to 5 October 2013, a controlled randomized 
trial ended up with the conclusion that RRC has no sig-
nificant difference with the LRC and due to its expenses 
it should not be frequently used.28

The intro of a learner in the MIS can be easier for the 
RRC than LRC in a specific center with rigorous protocols, 

Table 1: Presentation of each one of the three meta-analyses 
for every parameter

Parameters

1st Meta-

analysis

2nd Meta-

analysis

3rd Meta-

analysis

Operative time Yes Yes Yes
EBL No Yes Yes
Conversion to open procedure No Yes No
Number of retrieved lymph 
nodes

No No NA

LOS No No Yes
Overall complications No No Yes
Financial expenses No NA NA
Bowel function NA No Yes
Days of soft diet NA No NA
Hospital readmission NA No NA
Circumferential margin 
involvement

NA NA NA

The meta-analyses are numbered according to their order in 
the text; NA: Not applicable
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which can be explained once more due to some of the 
structural advantages of the RS like the three-dimensional 
view, for instance.29 But, acceptable outcomes can be  
fulfilled with simultaneously practical exercise.29

COnCLuSIOn

It is common even for meta-analyses reviewing the same 
parameters to present contradictory results in the litera-
ture. As a result, we conclude that the benefits from the 
RS in all the procedures related to colorectal cancer are 
currently under scientific investigation. Hopefully, the 
benefits will be more clearly defined in the near future. 
We suggest for more standardized controlled studies 
and meta-analyses to be performed in the future, as to 
evaluate the current data and the long-term outcomes of 
our parameters. The heterogeneity was more obvious in 
the right colectomy procedure than in the others, but all 
the results should be better stabilized.

CLInICAL SIGnIFICAnCE

In fact, it is very crucial to establish whether the RS is 
more beneficial than the LS or the opposite. Patients with 
morbidity factors would have to be aware of the positive 
aspect of each method for every procedure.
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ABSTRACT
Introduction: This review describes the role of laparoscopy 

in patients with blunt abdominal trauma.

Materials and methods: Keywords, such as laparoscopy, 

blunt, abdominal, trauma were entered into PubMed search 

engine and filtered for peer-reviewed articles written in the 
last 5 years.

Results and discussion: The findings from these articles are 
collated and discussed.

Conclusion: Laparoscopy is a safe approach both for diagnosis 

and treatment of patients with blunt abdominal trauma and is 

associated with the benefits of laparoscopic approach.
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INTRODUCTION

The use of laparoscopy in trauma has lagged behind in 
the otherwise rapid progression of this groundbreaking 
surgical tool. Although reports exist of the use of lapa-
roscopy for the diagnosis of hemoperitoneum as far back 
as the 1920s, there is still a paucity of literature on this 
subject to this day.1,2

There is no doubt that this is related to the nature of 
trauma. There is often anxiety and concern to optimize 
the patient with the quickest possible intervention. It 
should be stated early in this discourse that there is no 
role for laparoscopy in the management of the patient 
with abdominal trauma who is hemodynamically unsta-
ble. The priority in this situation follows the standard 
life-saving principles of resuscitation, with quick access 
for hemostasis, which must in those situations be open 
surgery. Associated extraabdominal injuries like head 
injuries may also be worsened by the hemodynamic 
effects of carbon dioxide pneumoperitoneum and may 
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preclude laparoscopy. The gasless laparoscopy technique 
has been described to attenuate this as well as to prevent 
air embolism and also pneumothorax in patients with 
occult diaphragmatic injuries.3

Laparoscopy can be safely used when an intraabdomi-
nal injury is suspected in a patient, i.e., hemodynamically 
stable. These are patients with a systolic blood pressure 
of >100 mm Hg, diastolic blood pressure of >60 mm Hg, 
a heart rate of <110 beats per minute, and crystalloid 
resuscitation requirements of <2 L.4

The objective of this review is to determine the scope 
of the diagnostic and therapeutic uses of laparoscopy in 
blunt abdominal trauma, and also to delineate the ben-
efits, complications, as well as prospects of laparoscopy 
in patients with blunt abdominal trauma.

MATERIALS AND METHODS

The PubMed search engine was used to search for 
peer-reviewed articles. The keywords entered were 
laparoscopy, blunt, abdominal, and trauma. The search 
was filtered to include only articles written in the last  
5 years.  All 55 articles obtained from the database were 
then reviewed for relevance and sample size. Case reports 
were excluded.

RESULTS

Several articles discussed the uses of laparoscopy in blunt 
abdominal trauma. The role of laparoscopy as the most 
sensitive detector of a breach of the peritoneum in pen-
etrating abdominal trauma is immediately apparent.5 It 
is instructive that the authors reviewed equally acknowl-
edged the role of laparoscopy in diagnosis in blunt 
abdominal trauma.  Johnson et al5 started their study on 
the established premise that diagnostic laparoscopy (DL) 
had decreased the rate of nontherapeutic laparotomies in 
patients with penetrating abdominal injuries. They sort to 
determine whether DL similarly lowered nontherapeutic 
laparotomy in blunt abdominal injury. They found that 
coupled with diagnostic computed tomography (CT) 
scan, DL yielded a nontherapeutic laparotomy rate of 0% 
in patients with blunt abdominal trauma. They concluded 
that when combined with CT scan, DL is a useful tool  
in the initial evaluation of patients with blunt abdomi- 
nal trauma. Lee et al6 had similar findings demonstrating 
that the use of laparoscopy in patients with abdominal 
trauma safely decreased the laparotomy rate.
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Furthermore, Talutis et al7 and Borgialli et al8 demon-
strated the value of DL in the diagnostic workup for blunt 
abdominal trauma in the pediatric age group. This would 
be of value in this age group where clinical symptoms 
and signs of peritonism may be equivocal. Tharakan et al9 
also found that laparoscopy reliably resolves uncertainty 
in hemodynamically stable pediatric patients with blunt 
abdominal trauma with a concerning clinical examina-
tion and inconclusive imaging. They further reported that 
laparoscopy provided sensitive diagnostic capability and 
opportunity for definitive repair with decreased surgical 
morbidity. Wisner et al10 equally included laparoscopy 
in the evaluation protocol in their large study involving 
12,044 children.

In other articles, additional benefits accruing from the 
use of DL in patients with blunt abdominal trauma are 
conclusively demonstrated. Trejo-Avila et al11 compared 
outcomes following laparoscopic vs open surgery in 
patients with abdominal trauma. They came to the con-
clusion that laparoscopic surgery for abdominal trauma 
is safe and feasible in hemodynamically stable patients. 
Furthermore, they found that laparoscopic surgery was 
associated with shorter operative time, lower estimated 
blood loss, faster return to normal diet, and shorter hospi-
tal length of stay. Lim et al12 had similar findings. In their 
series of 111 patients with abdominal trauma, 41 were 
explored laparoscopically and 70 by open surgery. The 
patients who had laparoscopic surgery had less wound 
infection, passed gas earlier, and had a shorter hospital 
stay. Operative times were similar and neither approach 
was complicated by missed injury or postoperative 
intraabdominal abscesses. Khubutiya et al13 in a larger 
study involving 628 patients equally found that compared 
with patients who had open surgery, patients who had 
laparoscopic surgery had quicker recovery time, less pain, 
shorter hospital stay, and a lower complication rate. There 
were no missed abdominal organ injuries at laparoscopy.

Laparoscopy for abdominal trauma is useful in the 
diagnosis of diaphragmatic rupture, an often missed 
injury.14,15 Lin et al16 have described a new approach for 
management of high-grade splenic injury laparoscopi-
cally. They, however, emphasize the need for adequate 
training on laparoscopy in trauma.

DISCUSSION

Evaluation of diagnostic tools in blunt abdominal trauma 
remains a contemporary issue to clarify the need for 
appropriate surgical intervention.17 This study clearly 
describes the safety of DL as an approach in blunt 
abdominal trauma. With the increasing trend for limited 
intervention in appropriately selected hemodynamically 
stable patients with blunt abdominal trauma, the role of 
DL is brought to the fore.18-20

As minimal access surgery becomes more prominent, 
laparoscopic surgeons should equally remain aware of 
the potential complications that could arise when this 
approach is adopted in the management of patients with 
blunt abdominal trauma.21

CONCLUSION

Laparoscopy can be safely used both diagnostically and 
therapeutically in hemodynamically stable patients with 
blunt abdominal trauma.
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ABSTRACT

Introduction: Osseous metaplasia of endometrium is a rare 
disorder characterized by the presence of mature or immature 
bone in the endometrium. The rarity of the case and high prob-
ability of missing out, which may lead to delay in appropriate 
treatment, makes this case of interest.

Case report: A 37-year-old lady, married for 10 years P2L2 
with previous two lower-segment cesarean section, presented 
to the gynecology outpatient department with complaints 
of secondary infertility for past 7 years, irregular menstrual 
cycles, dysmenorrhea, and dyspareunia. Her general exami-
nation and bimanual exploration were normal. On ultrasonog-
raphy, an echogenic foci was seen casting posterior acoustic 
shadow. On diagnostic laparohysteroscopy, multiple small 
coral-like white plaques–bony spicules were seen. They 
were removed using hysteroscopic forceps and submitted for 
histopathological study. A histological diagnosis of osseous 
metaplasia of endometrium was made. She is on follow-up 
for infertility treatment.

Conclusion: Endometrial ossification is a rare finding, which 
can be misdiagnosed and requires higher degree of suspicion 
to diagnose the condition properly. Hysteroscopy has been 
shown to be effective in the diagnosis and treatment of cases 
of osseous metaplasia of the endometrium associated with 
infertility.

Keywords: Hysteroscopy, Infertility, Osseous metaplasia.

How to cite this article: Gupta G, Mahindru D, D’Souza A, 
Goyal S. Osseous Metaplasia of Endometrium: A Very Rare 
Entity. World J Lap Surg 2017;10(2):69-72.

Source of support: Nil

Conflict of interest: None

INTRODUCTION

Osseous metaplasia of endometrium is a rare1 disorder 
characterized by the presence of mature or immature 
bone in the endometrium. It is a rarely encountered condi-
tion, with an estimated incidence of 3/10,000.2 Nearly 80 
cases have been reported in the world literature, including 
around 9 cases from India.3
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It appears in women of reproductive age, though it has 
been reported in menopausal women as well. A history 
of previous pregnancy is reported in more than 80% 
of the cases.4 A history of abortion, either spontaneous 
or therapeutic, is the hallmark of this condition.5 It can 
also be related to transformation of mesenchymal tissue 
to bone in response to inflammation and the reparative 
process induced by abortion.

Most cases present with secondary infertility follow-
ing an abortion or chronic endometritis. Some patients are 
asymptomatic, while others have menstrual irregulari-
ties or menorrhagia. Ultrasound examination showing 
characteristic hyperechogenic pattern of osseous tissue 
within the uterus helps suspect the diagnosis. The final 
diagnosis is confirmed by hysteroscopy and removal of 
the bony tissue by curettage. Complete removal of the 
bony spicules from the endometrial cavity by hysteros-
copy usually cures the patient.

CASE REpORT

A 37-year-old lady married for 10 years P2L2 with previ-
ous two lower-segment cesarean section presented to the 
obstetrics and gynecology outpatient with complaints of 
secondary infertility for past 7 years, irregular menstrual 
cycles with intermenstrual bleeding. She presented with 
history of dysmenorrhea and dyspareunia.

Her general examination and bimanual exploration 
were normal. Her routine hematological parameters 
were normal. Both couples were subjected for infertility 
workup and nothing abnormal was noted.

Ultrasound pelvis showed the uterus to be of 5.2 ×  
4.3 cm size with normal shape, and echotexture. Endo-
metrial stripe was 7.5 mm. An echogenic foci was seen 
casting posterior acoustic shadow. Cervix was normal 
with closed internal os. Bilateral ovaries were normal. No 
adnexal mass or free fluid was noted in pouch of douglas.

She was taken up for diagnostic laparoscopy and 
chromohysteroscopy. On laparoscopy, uterus was found 
to be bulky with normal bilateral tubes and ovaries. 
Chromopertubation test showed bilateral free spill, sug-
gestive of patency of both fallopian tubes.

Hysteroscopy was done using rigid hysteroscope with 
saline as distending media and multiple small coral-like 
white plaques – bony spicules were seen. They were 
removed using hysteroscopic forceps and submitted for 
histopathological study (Fig. 1). 
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Histopathological examination revealed the following:
•	 Stroma	 with	 interspersed	 fragmented	 endometrial	

glands (secretory phase)
•	 Cells	with	vacuolations	along	with	spicules	of	lamellar	

bone
•	 No	inflammatory	cell	infiltrates
•	 No	granulomas
•	 No	chorionic	villi	or	fetal	remnants 

A histological diagnosis of osseous metaplasia of 
endometrium was made. She made an uneventful 
recovery (Fig. 2).

DISCUSSION

Osseous metaplasia of the endometrium is a rare clini-
cal entity characterized by the presence of mature or 
immature bone in the endometrium. It is described as an 
endogenous nonneoplastic pathological condition as no 
tissue reaction is found in the endometrial tissue studied 
and the endometrium showed normal regular cyclical 
changes. Its estimated incidence is 3/10,000,2 there being 
about 80 cases described in the literature.3

It has been referred to by various names like ectopic 
intrauterine bone, heterotopic intrauterine bone, endo-
metrial ossification, etc.1

Majority of the patients belong to the reproductive 
age group with history of first trimester abortion, either 

therapeutic or spontaneous, and have normal menstrual 
cycle in the postabortive period. The interval between 
the antecedent pregnancy and detection of endometrial 
ossification varies from 8 weeks to 14 years.6

Pathogenic mechanisms related to the histogenesis of 
heterotopic bone into the endometrium are controversial. 
As early as 1884, Virchow attributed the formation of bone 
in the endometrium to spontaneous differentiation of 
fibroblasts into osteoblasts.7 Various theories have been 
described in the pathogenesis of endometrial osseous 
metaplasia.

The most common theories proposed are heterotopia, 
dystrophic calcifications, ossification of postabortive 
endometritis, metastatic calcification, metaplasia in 
healing tissue, prolonged estrogenic therapy after abor-
tion, and retained fetal bone.

Genital tuberculosis, unspecific chronic endometritis, 
or pyometra are other sources of chronic inflammation 
occurring from retained embryonic tissue after first trimes-
ter abortion. This inflammation acts as a promoter of sec-
ondary osteogenesis from nonosseous embryonic tissue.8

In India, endometrial tuberculosis should be ruled 
out as it can cause infertility as well as calcification and 
subsequent ossification.1

Chronic endometritis stimulates the proliferation 
of mesenchymal cells that have inherent property of 

Figs 1A to C: Hysteroscopic appearance of endometrial osseous metaplasia showing multiple coral like white plaques

A

B C
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Figs 2A to C: Histopathological appearance of endometrial osseous metaplasia showing secretory phase stroma with interspersed 
endometrial glands and vacuolated cells with spicules of lamellar bone

A B

C

metaplasia and can differentiate into chondroblasts or 
osteoblasts.1

Adamson linked endometrial ossification to hyper-
vitaminosis in one of his two patients reported to have 
ossification after therapeutic abortions.2

It is also probable that the concept of a superoxide 
radical superoxide dismutase system, which plays an 
important role in endometrial differentiation, may be 
functional in osseous metaplasia. Chronic postabortal 
inflammation due to retained gestational tissues may 
promote superoxide radical or tumor necrosis factor 
release from thermonuclear phagocytes. Endometrium 
deficient in protective superoxide dismutase activity may 
perhaps present a long-lasting insult to the multipotential 
stromal cells, and this insult may therefore transform 
these cells into osteoblasts.9

Roth and Taylor10 demonstrated the presence of acid 
mucopolysaccharides, thereby supporting the capability 
of mature endometrial stromal cells to undergo cartilagi-
nous metaplasia in response to chronic inflammation or 
trauma.

Use of estrogen is controversial as it can promote 
osteogenesis and can be one of the causes of endometrial 
ossification.

The most common presentation of osseous metapla-
sia of endometrium is usually secondary infertility. The 

patients can also present with menstrual irregularities, 
pelvic pain, dyspareunia, and vaginal discharge. Osseous 
metaplasia causes subfertility and menstrual irregulari-
ties by changing the milieu of uterine cavity through the 
increased production of prostaglandins. Marcus et al11 
proposed increased prostaglandin production as a cause 
of subfertility in the presence of bony fragments.

Ultrasound examination plays a primary role in the 
diagnosis of patients with osseous metaplasia.7 The char-
acteristic hyperechogenic pattern is strongly suggestive of 
osseous tissue within the uterus and should be confirmed 
by hysteroscopic examination. The gold standard for its 
diagnosis and treatment is hysteroscopy.12 Hysteroscopy 
is an effective means of extracting the heterotopic tissue 
from the uterus and reestablishing fertility, even after a 
long period of infertility.

Complete removal of the bony spicules from the 
endometrial cavity by hysteroscopy regains fertility and 
cures menstrual symptoms.

CONCLUSION

Endometrial ossification is a rare entity, which can be 
misdiagnosed and requires higher degree of suspicion 
to diagnose the condition properly. Sonography plays 
an important role in detecting this condition. Osseous 
metaplasia can be deeply embedded in the uterine 
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mucosa and may present the same contraceptive effect 
as an intrauterine contraceptive device, thereby causing 
secondary infertility. Hysteroscopy has been shown to 
be effective in the diagnosis and treatment of cases of 
osseous metaplasia of the endometrium associated with 
infertility.
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ABSTRACT

Introduction: Situs inversus totalis (SIT) is an entity in which 

there is transposition of both the abdominal and thoracic 

organs. Presentation of acute abdomen in a case of SIT poses 

a challenge to the treating surgeon. We present a rare case 

report in which we identify the role of laparoscopy in confirming 
acute appendicitis with a simultaneous left paraovarian hemor-

rhagic cyst as a cause of left iliac fossa pain.

Case report: A 17-year-old female presented with pain in the 

left lower abdominal quadrant. Ultrasonography and computed 

tomography confirmed a left-sided inflamed appendix and a 
left paraovarian hemorrhagic cyst along with transposition of 

other organs. A diagnostic laparoscopy was done to confirm the 
diagnosis with subsequent appendectomy and cyst enucleation 

as a definitive treatment for left iliac fossa pain.

Discussion: Management of acute abdomen in a case of SIT 

can be challenging, keeping in mind the transposed organs and 

also that the nervous supply may still be normal in up to 50% 

of the cases. The role of diagnostic laparoscopy is pertinent in 

arriving at diagnosing and treatment of the underlying pathology 

or pathologies as in our case.

Keywords: Abdominal pain, Appendicitis, Paraovarian cyst, 

Situs inversus totalis.
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INTRODUCTION

Situs inversus (SI) is a rare congenital developmental 
anomaly occurring with an incidence of 1:5,000 to 
1:10,000 live births in which abdominal organs are 
placed as mirror image of each other.1 There is no racial 
predilection, and sex incidence is 1:1. Situs inversus 
totalis (SIT) is a condition in which both thoracic and 
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abdominal organs are transposed. The incidence of SIT 
is approximately 1/1,400 to 1/35,000 in the general popu-
lation. Acute abdomen in SIT possesses a big diagnostic 
dilemma as though the viscus is transposed, but their 
nervous innervation may follow the normal original 
distribution as in 50% of the individuals. The incidence 
of acute appendicitis associated with SIT is reported to 
be between 0.016 and 0.024%.2,3 Laparoscopy is a valuable 
tool in surgeon’s hand in case of SIT with acute abdomen, 
which provides confirmatory and definitive surgery of 
involved pathology.4

To the best of our knowledge, there are no reported 
cases of acute abdomen due to acute appendicitis associ-
ated with left paraovarian hemorrhagic cyst in patients 
with SIT.

CASE REPORT

A 17-year-old female presented in the casualty ward 
with complaints of left lower quadrant nonradiating 
pain for 1 day. The patient had history of nausea, but 
no fever, vomiting, or diarrhea. There was no history of 
associated abdominal or any previous similar attack of 
pain in abdomen. The patient had a normal menstrual 
history with no comorbid conditions like tuberculosis, 
diabetes, etc. She was hemodynamically stable and on 
physical examination revealed tenderness in the left 
iliac fossa with localized guarding. Laboratory investi-
gations revealed a raised total leukocyte count of 13,500 
cells/mL, with a differential neutrophil count of 85% of 
the total cells. The liver function tests and renal func-
tion tests were within the normal limits. A plain chest 
radiograph showed the presence of dextrocardia with a 
gastric bubble on the right side. Ultrasonography (USG) 
revealed a tubular, aperistaltic structure in the left iliac 
fossa with a diameter of 9 mm along with a paraovarian 
cyst of size 8 × 12 mm and transposition of the abdomi-
nal organs. The abdominal computed tomography (CT) 
revealed the presence of a contrast-enhanced appendix 
with the maximum diameter of 9.5 mm and adjacent fat 
stranding along with a left paraovarian cyst of diameter 
9 × 12 mm (Fig. 1) in size with transposed intraabdominal 
organs (Fig. 2). A diagnostic laparoscopy was planned in 
view of localized guarding and raised white blood cell 
count. A 10 mm umbilical port was placed with open 
technique. The second 10 mm working port was placed 



Samir S Deolekar et al

74

inflamed turgid appendix with a normal base (Fig. 3).  
There was also a paraovarian cyst present along the left 
ovary with minimal free fluid collection in the pouch of 
Douglas (Fig. 4). Transposition of the various abdomi-
nal organs was also confirmed (Fig. 5). A laparoscopic 
appendectomy with enucleation of paraovarian cyst 
was done. An inflamed appendix with inflammatory 
infiltrates was confirmed in the histopathology report. 
Postoperative recovery was uneventful with patient 
discharged on full diet on 4th postoperative day without 
any complications.

DISCUSSION

Matthew Baillie5 first demonstrated the complete mirror 
image, reversal of thoracic and abdominal organs in SI 
in the 18th century. It is a rare congenital anomaly where 
abdominal organs are placed as a mirror image of each 
other. In SIT, both abdominal and thoracic organs are 
transposed. The SI results due to incomplete penetration 

Fig. 1: Computed tomography scan with a left-sided  

inflamed appendix

Figs 2A and B: Computed tomography scan with transposition of the visceral abdominal organs:  

(A) A dextrocardia and (B) confirming SIT

Fig. 3: Diagnostic laparoscopy showing an inflamed  
left-sided appendix with a normal base

Fig. 4: Left-sided paraovarian cyst during diagnostic 

laparoscopy

in right iliac fossa on the midclavicular line and the third 
5 mm trocar with the working port was placed in the 
suprapubic region. The operative findings showed an 

A B
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of single autosomal recessive gene located on the long 
arm of chromosome 14.6 Acute abdomen in SI is a major 
clinical challenge for surgeons for diagnosing and treat-
ing the pathology. In fact, this is the reason why in 40% 
of cases, the incision for surgical pathology is planned 
inappropriately.7,8

The differential diagnosis of left lower quadrant pain in 
SIT patients includes diverticulitis, epididymitis, incarcer-
ated or strangulated hernia, bowel obstruction, regional 
enteritis, psoas abscess, mesenteric ischemia, right- and 
left-sided acute appendicitis (LSAA), pelvic inflammatory 
disease, endometriosis (in females), and others.9,10

The diagnosis of acute appendicitis in patients with SIT 
can be based on clinical examination, blood investigations, 
X-rays, USG, electrocardiogram, barium studies, CT scan, 
and diagnostic laparoscopy. However, in SIT with multiple 
pathologies, cause of symptoms is difficult to correlate and 
in these circumstances, the laparoscopy offers a big role in 
diagnosis as well as definite treatment of pathology. Even 
if the surgery is not possible to be completed laparoscopi-
cally due to any reason, it allows the incision to be prop-
erly placed at the site of pathology, as in about 18.4 to 31% 
of patients with SIT, the pain caused by LSAA has been 
replaced in right lower quadrant. Incision has been reported 
as inappropriate sites in greater than 40% of cases.7,8

Regarding the pain location of LSAA, Akbulut et al11 
reported that 62% of patients presented with left lower 
quadrant pain, 14% with right lower quadrant pain, and 
7% with bilateral pain. Because the nervous system may 
not show corresponding transposition, pain location may 
be confusing, so preoperative diagnosis has been made 
only in 51% of patients.

The authors believe that any SIT patients who present 
with lower abdominal pain, especially female, should 
undergo diagnostic laparoscopy as many gynecological 
pathologies may also mimic appendicitis. Removing the 

Figs 5A and B: Transposed abdominal organs with spleen in the right hypochondrium: (A) Liver along the left hypochondrium; 

and (B) during diagnostic laparoscopy

appendix even if appearing normal may eliminate any 
possibility of misdiagnosis in future. It will also exclude 
the risk of complications that come with delayed diag-
nosis, such as appendiceal rupture, which can be fatal in 
young female patients.12

There is no standard port position for laparoscopic 
appendectomy in SIT patients, and it is placed accord-
ing to basic principles of laparoscopy and ergonomics.13

CONCLUSION

With the case report, the authors wish to suggest that in 
patients of SI with acute abdomen, the laparoscopy is an 
important tool in surgeons’ hand in diagnosing as well 
as in doing definitive management of patient. Even in the 
circumstances of normal looking appendix, it is better 
to do appendectomy to avoid future misdiagnosis and 
decrease morbidity associated with the same.
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ABSTRACT
Xanthogranulomatous cholecystitis is a rare, benign, chronic 
inflammatory disease of the gallbladder (GB). Its importance lies 
in the fact that imaging studies and intraoperative appearance 
may mimic tumor of the GB. Xanthogranulomatous cholecystitis 
is difficult to diagnose pre- or intraoperatively and remains a 
challenge in medical practice. The definitive diagnosis depends 
on the histopathologic examination.

Keywords: Gallbladder cancer, Surgery, Xanthogranulomatous 
cholecystitis.

How to cite this article: Alhomoud H, Abdelmohsen M. Xantho-
granulomatous Cholecystitis. World J Lap Surg 2017;10(2):77-79.

Source of support: Nil

Conflict of interest: None

INTRODUCTION

Xanthogranulomatous cholecystitis (XGC) is an uncom-
mon variant of chronic cholecystitis characterized by 
the presence of grayish yellow nodules or streaks in 
the gallbladder (GB) wall, mainly caused by lipid-laden 
macrophages.1 Although well-defined pathologically, 
XGC still remains difficult for the radiologist to recognize 
because some of the sonographic and computed tomogra-
phy (CT)2-4 features of the disease are nonspecific, such as 
GB wall thickening and calculi. This case report describes 
the clinical, sonographic, and CT findings in one patient 
with histologically diagnosed XGC.

CASE REPORT

A 59-year-old male with a history of chronic calcular 
cholecystitis, type II diabetes mellitus was admitted 
to Al-Sabah Hospital, Kuwait, with a 2-day history of 
abdominal pain and jaundice.

Abdominal ultrasound (US) and CT abdomen were 
done, which revealed distended GB with concentric 
lobulated wall thickness (1.1 cm) with mud seen within 
it, dilated common bile duct (CBD), dilated intrahepatic 
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biliary radicles, possibility of cholangiocarcinoma as 
described by sonarist and suggestion of cholecystitis 
with fluid collection in CT conclusion. The patient had 
endoscopic retrograde cholangiopancreatography with 
papillotomy and sweeping to the CBD with balloon 
catheter, with small amount of pus coming from the GB 
as described by the interventional radiologist.

Laparoscopic cholecystectomy was started, which 
was converted to open cholecystectomy. The GB wall 
was thickened and the serosa was surrounded by dense 
fibrous adhesions, which were attached to adjacent 
hepatic parenchyma and transverse colon. There was a 
small-sized abscess in the GB wall. Dissection between 
the GB serosa and hepatic parenchyma was difficult 
leading to subtotal cholecystectomy. Cross-section 
through the wall revealed multiple yellow-colored, 
nodule-like lesions, and there were also multiple black-
pigmented gallstones.

The pathologic findings showed the collections of 
foamy histiocytes containing abundant lipid in the cyto-
plasm and admixed lymphoid cells. Histologically, it was 
confirmed as XGC.

The picture of XGC is shown in Figures 1 and 2.
The patient was discharged on postoperative day 10 

without complications.

DISCUSSION

Xanthogranulomatous cholecystitis was first reported 
and named by McCoy et al, with a low incidence, merely 
0.7 to 13.2% of all inflammatory diseases of the GB, and 

Fig. 1: Low-power microscopic view of ulceration of epithelium 
with underline lobulated lesion



Hana Alhomoud, Mohamed Abdelmohsen

78

it occurs mostly in middle-aged and old persons.5-8 The 
low incidence of XGC sometimes leads to misdiagnosis 
by clinicians.

No symptoms and signs are specific for XGC; they are 
similar to those of acute or chronic cholecystitis.9 In this 
case report, the patient had the symptoms in the right hypo-
chondrial region and suffered from radiating pain in the 
shoulder and back, nausea, vomiting, and fever. Yet, some 
features on US4 and CT10 were highly suggestive of XGC, 
including thickening of the GB wall, GB stone shadow, and 
adhesion to neighboring tissues and organs. Despite all 
these distinctions, it is difficult to differentiate XGC from 
carcinoma of the GB clinically.11,12 In this study, US mis-
diagnosed this case of XGC as carcinoma of the GB, while 
CT is not, indicating a fairly high misdiagnosis rate, which 
may be related to the low incidence of XGC as well as insuf-
ficient experience of clinicians. Chronic inflammation in 
XGC causes persistent thickening of the GB wall, adhesions 
to adjacent tissues and organs, and in some cases, Mirizzi 
syndrome was found.2 In other cases, an internal fistula 
forms between the GB and a neighboring viscous.13 In this 
case report, the major intraoperative findings included 
thickening of the GB wall and adhesions of the GB to 
adjacent tissues and organs. In addition, cholecystolithiasis 
was found in our case, in accordance with the incidence 
rate in most reports (8513 to 100%). Cholecystectomy is the 
first choice for XGC, either complete or partial. Dissection 
should not proceed by force and the excision range should 
not be blindly extended in order to avoid injuries to the 
extrahepatic bile duct and neighboring organs. Special 
attention should be paid to cases where internal fistula or 
Mirizzi syndrome is found and biliary injuries should be 
avoided. Analysis of data from outside of China7 shows that 
in 65% of XGC cases, complete cholecystectomy was dif-
ficult and 35% of them underwent partial cholecystectomy. 
In our study, the mean duration of operation was longer 

than that of common open cholecystectomy, illustrating 
that XGC creates difficulty in operation.

Although XGC is a benign change of the GB with a low 
mortality rate,13 patients with XGC usually have a longer 
hospital stay than those with cholecystitis who undergo 
cholecystectomy and more postoperative complications, 
including leakage of bile, bile peritonitis, GB bleeding, 
hepatic abscess, infection of the incisional wound, and 
cholangitis stenosis. This is largely related to difficulty in 
stripping the GB, the mode of operation, and the physical 
condition of the patient.7

In spite of difficulty in surgical treatment of XGC, 
the operation can be carried out successfully as long as 
clinicians have a sound knowledge of the anatomical 
structures of the GB, make an accurate intraoperative 
diagnosis, and choose the proper mode of operation.

CONCLUSION

Differentiating XGC from GB cancer is a diagnostic 
dilemma. Making this distinction preoperatively or 
intraoperatively is difficult. The presence of firm adhe-
sions of the GB to neighboring organs and tissues, 
thickened GB wall together with gallstones in a patient 
with chronic disease is highly suggestive of XGC. A 
definitive diagnosis still necessitates a histopathological 
examination.
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Gastric Fistula as a Complication of Splenectomy:  
Case Report and Literature Review
1Hana Alhomoud, 2Mohamed Abdelmohsen

ABSTRACT
Gastric fistula following splenectomy is a rare but serious occur-
rence, which may result in morbidity or death. Several factors, 
acting singly or in combination, may predispose to the develop-
ment of postsplenectomy gastric fistula and perforation. These 
include direct surgical trauma to the gastric wall, generalized 
arteriosclerotic disease, hematoma in the gastrosplenic bed, 
and reflection of gastric muscle fibers into the gastrosplenic 
ligament. The usual site of rupture of the stomach is along 
the greater curvature in the fundic portion. In circumstances 
in which splenectomy is associated with known or suspected 
compromise of the blood supply to this portion of the stomach, 
a method of enfolding the greater curvature is done to prevent 
the development of a gastric perforation or fistula formation. 
The objective of this study was to report a case of a patient 
who had splenectomy because of closed abdominal trauma. 
3 weeks postsurgery, the patient presented with hemateme-
sis, and the results of investigations showed gastric fistula. 
During the second operation, perforation was identified at 
gastroesophageal junction resulting from a huge hematoma 
at postsplenectomy bed. The lesion was sutured after revival 
of its borders, and the patient had good recovery.

Awareness of the possibility of this uncommon but serious 
complication will aid in its early recognition and treatment.

Keywords: Gastric fistula, Splenectomy, Stomach rupture.

How to cite this article: Alhomoud H, Abdelmohsen M. Gastric 
Fistula as a Complication of Splenectomy: Case Report and 
Literature Review. World J Lap Surg 2017;10(2):80-81.

Source of support: Nil

Conflict of interest: None

INTRODUCTION

Delayed perforation of the stomach following splenec-
tomy is uncommon. Reports of this complication have 
appeared sporadically. The perforation is usually situated 
high on the greater curvature of the stomach where short 
gastric vessels in the gastrosplenic omentum have been 
transected, and the cause has been assumed to be direct 
injury to the gastric wall. However, it appears that inter-
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ference with the vascular supply to the greater curvature 
may be a factor in fistula formation.

The objective of this study was to report a case of 
gastric perforation after splenectomy due to trauma that 
evolved with necrosis and gastric perforation, which was 
successfully dealt with.

CASE REPORT

A 37-year-old male was admitted to the emergency unit 
after fall from height. Physical examination revealed 
tachypnea, heart rate of 100/minute, and arterial pres-
sure of 100/50 mm Hg. He had severe pain in pelvic due 
to pelvic fracture. Computed tomography (CT) chest, 
abdomen, and pelvis showed grade I splenic injury (in 
accordance with the organ lesion scale of the American 
Association of Trauma Surgery).

Patient was shifted to operating theater where pelvic 
fixation was done. Postsurgery, patient developed massive 
deep venous thrombosis (DVT) and kept on anticoagu-
lant. Five days postsurgery, hemoglobin dropped and 
blood pressure too dropped, so resuscitation was done. 
Urgent abdominal CT showed presence of free abdominal 
fluid with splenic tear.

Laparotomy showed the presence of 500 mL of hem-
orrhagic fluid free in peritoneal cavity and a splenic 
tear involving the hilum. In the course of splenectomy, 
the short vessels were carefully individualized and sec-
tioned. The body and fundic regions of the stomach were 
inspected without any inadvertent ligatures of the gastric 
wall being detected. A drain was fixed at left subphrenic 
space exteriorized through an opening on the left flank. 
At the end of the intracavity surgical procedure, the col-
oration of the stomach was normal.

Bowel sounds returned on the second operative day, 
and oral feeding was started. The drain was removed 
after 5 days. Patient was kept on anticoagulants due 
to massive DVT. Ten days post-op patient developed 
postsplenectomy hematoma at splenic bed in relation to 
stomach fundus and that was treated conservatively by 
adjusting the anticoagulant dose.

Three weeks postsurgery, the patient developed 
hematemesis. Upper endoscopy was done which showed 
perforated necrotic ulcer with bleeding at fundus stomach 
around 2 cm from gastroesophageal junction.

Patient was submitted to a new surgical intervention. 
Laparotomy showed a huge well-developed organized 
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hematoma at splenic bed with fistula tract connecting 
the perforated fundus ulcer to the hematoma.

The hematoma was evacuated completely with exci-
sion of the fistula tract and the lesion at stomach fundus 
was around 2 × 2 cm and was sutured after revival of its 
borders with simple stiches on two planes.

The patient was discharged 2 weeks postoperatively 
in a good general condition.

DISCUSSION

The stomach has exuberant arterial blood irrigation, 
which makes the organ resistant toward postoperative 
ischemic changes.1 Several studies have demonstrated 
the rich intramural and extramural anastomotic network 
by experiments.1,2 Nevertheless, there are some surgical 
procedures that interfere to a greater or lesser extent with 
the blood supply, such that reports of gastric necrosis and 
gastric perforation are becoming more frequent.3,4

Classically, this complication has been thought to 
be secondary to direct trauma to gastric wall by surgi-
cal instrumentation.5 An area of necrosis presumably 
appears high on the posterior gastric wall and is fol-
lowed by ulceration and perforation. At the apex of the 
triangular-shaped gastrosplenic omentum, the superior 
pole of the spleen is in its closest proximity to the stomach. 
In the course of ligation of the short gastric arteries in the 
apex of this triangle, direct injury to the stomach wall 
may occur. In describing the technique of splenectomy, 
various authors6-9 have cautioned against inadvertent 
instrumentation of this area of the stomach. In spite of 
this precaution and careful surgical technique, gastric 
fistulas still do occur following splenectomy.

One of the rarest conditions which may predispose 
to a gastric fistula following splenectomy is the presence 
of organizing hematoma with inflammatory reaction in 
the gastrosplenic omentum adjacent to the gastric wall 
secondary to rupture of the spleen, which was published 
by Harrison et al.10

In this case study, we believe that the organized huge 
hematoma was the leading cause for the stomach perfora-
tion as it led to compression necrosis on the fundus wall.

There are other several conditions which may pre-
dispose to gastric fistula following splenectomy, such 

as abrasions or denudement of serosal covering of the 
greater curvature of the stomach resulting from a techni-
cally difficult splenectomy, interruption of a reflection of 
gastric muscle fibers into the gastrosplenic ligament at 
the attachment to the stomach wall. This condition was 
demonstrated by Whitesell.11

Decreased vascularity, especially in elderly patients 
with arterosclerotic disease of the gastric vasculature, 
may also predispose to gastric fistula postsplenectomy. 
And severe trauma with multiple injuries or any condi-
tion predisposes to stress ulceration.

CONCLUSION

Gastric perforation and fistula formation should be sus-
pected when a patient who has had splenectomy presents 
unfavorable postoperative evolution. Awareness of the 
possibility of this uncommon but serious complication 
will aid in its early recognition and treatment.
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