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Abstract
Objectives- To evaluate radiographic changes and macroscopic findings in handsewn
laparoscopic gastrojejunostomy in dogs.
Study Design-Elective experimental study
Animals-Eighteen mix-breed healthy male and female dogs.
Methods-Animals were divided in two equal groups randomly. Two layers handsewn
laparoscopic side to side gastrojejunostomy was performed in the control group and one
layer in the treatment group. Cases were monitored for four weeks. Contrast radiographs
were taken in the first and last week of the study. Cases were sacrificed after four weeks
and macroscopic findings were evaluated at the anastomotic site and it’s diameter was
measured.
Results-There was no evidence of stricture, stenosis or organ displacement
radiographically. No infection, stricture, fistulae formation, abscess, ischemia or gross
granulation tissue was seen, but several adhesions were found in the abdominal cavity
macroscopically. The most frequent adhesion was between omentum and the anastomotic
site which was reported in all cases. There were no statistically significant difference
between the anastomotic diameter in both groups (P>0.05).
Conclusion and clinical relevance- One layer laparoscopic handsewn gastrojejunostomy
is a safe and feasible technique without serious complication with no statistically
significant difference with the conventional two-layer technique.
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Introduction
Laparoscopic surgeries in gastrointestinal tract have several advantages. The most important
advantage of the technique is reduction in the period of postoperative intestinal paralysis so
that gastrointestinal function returns more rapidly to normal status following minimally
invasive surgery1. It also elicits a reduced immune response compared with open surgery2.
This technique not only results reduced tissue desiccation and foreign body contamination but
also fewer intra-abdominal adhesion3. It has gained wide clinical acceptance in surgical
practice. There are some reports of performing laparoscopic gastrointestinal anastomosis
which were summarized successively4,5,6. Surgeons agreed that the laparoscopic
gastrointestinal anastomosis is superior to open technique because of faster recovery, less pain
and better cosmetic appearance7. The feasibility and safety of laparoscopic Billroth 2
gastrectomy in canine model was reported by Soper et al8 in 1994.
Materials and Methods
Animals:
Eighteen mixed breed dogs, weighing 15-20 (mean 17.5 ± 2.2 Kg), from both sexes were
studied. Dogs were randomly divided into two groups (control and treatment), of eight dogs.
They were considered healthy based on clinical examination and result of complete blood
count and serum analysis.
Experimental design:
Under general anesthesia (Na Thiopental [8 mg/kg, IV] for induction and Halothane [1.5-2 %
MAC] for maintenance) side to side handsewn laparoscopic gastrojejunostomy was
performed in all cases, using two layer anastomosis in the control and one layer anastomosis
in the treatment group. The cases were monitored for four weeks to evaluate any complication
during and after the surgery. Contrast radiographs were taken in the first and last week after
operation (fig.1). The animals were sacrificed four weeks after operation and necropsy
findings were recorded precisely. The stomach was then separated from the esophageal
junction and jejunum was separated from the rest of the intestinal tract and brought out from
the abdominal cavity and the healing status was macroscopically evaluated in both serosal and
mucosal side. The patency of the anastomotic site was checked and the diameter was
measured (figs.2-4).
Statistical analysis:
Statistical analysis and comparisons was performed by using Mann-Whitney. The P value less
than 0.05 were considered statistically significant.
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Fig.2: Stomach and the
anastomotic site potency.

intestine

showing

Fig.1: Contrast radiograph in the first week after
operation shows patency of the anastomotic site.

Fig.3: Measuring the diameter of the anastomotic
Site.

Fig. 4: Adhesion between omentum and
anastomotic site.

Results
All animals of both groups with side to side laparoscopic gastrojejunostomy tolerated the
operation except one which died due to peritonitis resulted from leakage 5 days after
operation. Radiographs were taken in the first and last week after operation. There was no
delay in initial gastric emptying time and total gastric emptying time in both groups. No
stricture, stenosis or organ displacement were reported in contrast radiographs and all
anastomotic sites were patent (fig.1). In necropsy findings there was no gross inflammation,
hemorrhage, infection, ischemia or apparent granulation tissue, abscess or fistulae formation.
There were no evidences of anastomotic leakage or stricture and all anastomotic sites were
patent (fig.2). The mean diameter of the anastomotic sites was 17 mm in the control group
which was insignificantly less than the treatment one (18 mm) (fig. 3). Several adhesion
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formations were found in abdomen with higher incidence in the control group. There were no
evidences of hydroperitoneum or presence of serous or fibrinous exudates in the abdominal
cavity. The position of all organs within the abdominal cavity were normal. The adhesions
were observed in macroscopic evaluations between subcutaneous tissue and the site of trocar
of the camera in one case of the control group, between falciform ligament and the site of
trocar of the camera in two cases of the control group and one case of the treatment group,
between omentum and the site of trocar of the camera in one case of the control group,
between omentum and aponeurotic part of the diaphragm in one case of the control group,
between omentum and anastomotic site in all cases of the both group (fig4), between
anastomotic site and falciform ligament in one case of the control group and two cases of the
treament group, between anastomotic site and right medial lobe of liver in one case of the
treatment group.
Mesenteric lymph node enlargement was found in two cases of the control group.
There was no evidence of gall bladder impaction or common bile duct stenosis. Healing
process was complete in all cases of both groups.
Discussion
In macroscopic evaluations there was no report of hernia in portal sites and all sites were
healed normally just one adhesion was seen at the site of trocar insertion in hilus. According
to previous studies, the incidence of hernia at the trocar site is around 1% in abdominal
laparoscopic procedures which were due to application of 10-mm-diameter trocars. There are
some reports of a few cases which were affected with hernia, hematoma , subcutaneous
hemorrhage or infection at the trocar site9,10,11 . Other risk factors related to incidence of
hernia are long time operations and insufficient emptying of pneumoperitonium12. There was
no evidences of organ displacement in the abdominal cavity, which was observed
radigoraphically before necropsy. Several adhesions were formed in the abdominal cavity
which did not result in organ displacement that is why that was not apparent in radiographs.
Adhesion formation was happened mostly between anastomotic site and omentum which was
seen in all cases. This was in the ventral site of anastomosis which was covered with
omentum after completing the operation to reduce the risk of leakage, better sealing and
localizing the possible peritonitis. This method has been recommended by many surgeons for
it is easy and reported to give a better result in reducing the risk of leakage from the
gastrointestinal anastomosis13,14. Although there were no statistical difference between the
rate of adhesion in two groups, incidence of adhesion was higher in the control group than the
treatment group which can be attributed to more manipulation of tissues, trauma and injuries
from the laparoscopic tools during performing anastomosis in the control group. Soper has
reported local adhesion formations in laparoscopic gastrojejunostomy. There was no adhesion
reported in laparoscopic gastrjejunostomy in pigs by the application of stapler which is one of
the advantages of using this instrument15.
Overdistention of gall bladder was not observed in any cases. There is one report of higher
incidence of gall stone formation in gastrodeudonosotomy rather than gastrojejunostomy in
human16. There was no gross inflammation, hemorrhage, infection, ischemia or apparent
granulation tissue, abscess or fistulae formation. We observed only one peritonitis because of
anastomotic leakage. The reason was hypoalbuminemia and hypoproteinemia due to chronic
parasitic infection.The most important complication of anastomosis is leakage and despite all
improvements in non invasive surgeries leakage still remains a serious problem with high
mortality14,17,18. There are different reports of leakage rate in gastrointestinal anastomosis.
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Factors such as sufficient blood supply, lack of tension and well-apposed tissues at the
anastomotic site are important issues of the successful anastomosis. Several factors have been
mentioned as a predisposing factor for leakage at the gastrointestinal anastomotic site like sex
(male more affected than female), nutritional defects, presence of peritonitis before surgery,
trauma, concurrent infections, malignancies, diabeteses, corticosteroids, azotemia,
hypoproteinemia and hypoalbuminemia17,19,20. Also, it has been proved that 3 to 5 days
postoperation, due to fibrinolysis and collagen decomposition, the anastomotic site is in the
loosest and most crucial period10. In the missing case hypoalbuminemia, hypoproteinemia,
long surgical time because of the application of two layer suture pattern, and also passage of
food two days after operation that made tension on anastomotic site, leads to leakage and
peritonitis. Raplh in 2003 has reviewed 115 gastrointestinal anastomotic cases and reported
14% anastomotic leakage which 85% of them were died despite of treatments21. Soper
reported no anastomotic leakage in his experimental laparoscopic gastrojejunostomy8.
Although training and following laparoscopic principle techniques are important issues in
preventing complications like leakage, the study of 200 laparoscopic gastrojejunostomy cases
in 2006 showed that even high experience of the surgeons may not be an index to eliminate
the incidence of leakage22,23. In 2005 Fujiura et al reported statistically significant lower
incidence of gastrointestinal leakage in application of laparoscopic technique in comparison
to open technique for gastric cancer 24. In this study, the anastomotic passage was checked
radiographically and macroscopically, which were patent and showed no stricture in all
cases. This finding is the same as what Soper reported in laparoscopic gastrojejunostomy in
dogs8. But the anastomotic diameter was decreased in comparison with the diameter of the
stoma we created at the time of surgery which was due to contractive phase of wound healing.
There was no significant difference between the anastomosis diameters in two groups. The
ideal diameter of the anastomotic site in gastrojejunostomy has been reported 20 mm in large
breed dogs in veterinary literature, which is consistent with our findings25. Incidence of
stricture or stenosis in laparoscopic technique were reported from 0 to 3 percent9,10,26.
Mesentric lymph node enlargement in two cases of the control group was probably because of
more manipulation and trauma during the surgery and the presence of more suture material
that works as foreign body in the anastomotic site.
In conclusion, all radiographic and macroscopic data revealed well established healing at the
anastomotic site without any complication like stenosis, stricture, gross granulation tissue,
infection or ischemia. Although adhesions were formed in different parts of abdominal cavity,
no organ displacement was observed radiographically. Laparoscopic gastrojejunostomy is
safe and feasible without serious complication.
References
1. Shmizu S, Uchiyama A, Mizumoto K, et al. Laparoscopic assisted distal gastrectomy
for early gastric cancer. Surg Endosc 2000;14:27-31.
2. Hiki N, Shimizu N, Yamaguchi H, et al. Manipulation of the small intestine as a cause
of the increased inflammatory response after open compared with laparoscopic
surgery. Br J Surg 2006;93:195-204.
3. Freeman LJ, Introduction to veterinary laparoscopy. In Freeman LJ eds. Veterinary
endosurgery. 1st ed. Missouri: Mosby Co, 1999;14-15.
4. Gonzalez R, Lin E, Venkatesh KR, et al. Gastrojejunostomy during laparoscopic
gastric bypass: analysis of three techniques. Arch Surgery 2003;138:181-184.

IJVS

36

Vol.: 2

No.: 3

Year: 2007

5. Kitano S, Yasunori I, Moriyama M, Sugimachi K. Laparoscope-assisted Billroth I
gastrectomy. Surg Laparosc Endosc 1994;4:146-148.
6. Nagai Y, Tanimura H, Takifuji K, et al. Laparoscope-assisted Billroth I gastrectomy.
Surg Laparosc Endosc 1995;5:281-287.
7. Goh PM, Alponat A, Mak K, et al. Early international results of laparoscopic
gastrectomies. Surg Endosc 1997;11:650-652.
8. Soper NJ, Brunt LM, Brewer JD, et al. Laparoscopic Billroth II gastrectomy in the
canine model. Surg Endosc 1994;8:1395-1398.
9. Goh PMY, Alponat A, Mak K, et al. Early international result of laparoscopic
gastrectomies. . Surg Endosc1997;11: 650-652.
10. Gonzales R, Haines K, Gallagher SF, et al. Does experience preclude leaks in
laparoscopic gastric bypass. Surg Endosc 2006;20:1687-1692.
11. Matehson NA, Irving AD. Single layer anastomosis in the gastrointestinal tract. Surg
Gynecol Obstet 1976;143:619-24.
12. Rithcher PK, Nathan A, Van Lue J, et al. Use of Laparoscopy in dogs and cats. J Am
Vet Med Assoc 2004;22:875-878.
13. Tanimura S, Higashino M, Fukunaga Y, et al. Laparoscopic gastrectomy with regional
lymph node dissection for upper gastric cancer. Gast Cancer 2004,6:64-68.
14. Thibault C, Mamazza J, Letourneau R, et al. Laparoscopic splenectomy: operative
technique and preliminary report. Surg Laparosc Endosurg 1992;2:248-53.
15. Saber AA, Jackson O. Omental Wrap: a simple technique of reinforcement of the
gastrojejunostomy during Roux-en-Y gastric bypass. Obes Surg 2007;17:8-15.
16. Saccomani G, Percivale A, Stella M, et al. Laparoscopic billroth II gastrectomy for
completely stricturing duodenal ulcer: technical details. Scand J Surg 2003;92(3):200202.
17. Schuder G, Pistorius G, Plusczyk T, et al. Technique and quality of hand sewn
anastomosis in experimental procedure. Zentralbl Chir 1995;120:409-414.
18. Tavakoli A, Bakhtiari J, Khalaj AR. Clinical evaluation of two suture pattern
techniques for laparoscopic gastrojejunostomy in dog. Iran J Vet Surg, 2007;2:39-46.
19. Sanchez MM, Ezquerra LJ, Soria GF, et al. Comparison of the effect of laparoscopic
and conventional pyloric surgery on gastric emptying in dogs. Vet Radiol Ultrasoun
2005;46:57-62.
20. Schippers E, Tittle A, Schumpelick V. Laparoscopy versus laparotomy: comparison of
adhesion formation after bowel resection in a canine model. Dig Dis Sci 1998;15:145147.
21. Safadi BY, Kieran AJ, Hall G, et al. Introducing laparoscopic Roux-en-Y gastric
bypass at a veterans affairs medical facility. Am Jr Surg 2004;188:606-610.
22. Sundbom M, Gustavsson S. Hand assisted laparoscopic Roux-en-Y gastric bypass
:aspects of surgical technique and early results. Obes Surg 2000;10:420-427.
23. Szabo G, Miko I, Peto K, et al. Laparoscopic versus open cholecystectomy: reaction in
the liver bed. Magy Seb 2005;58:106-110.
24. Trostle SS, White NA, Donaldson L, et al. Laparoscopic colopexy. Vet Surg 1998;
27:56-63.
25. Sekhar N, Torquati A, Youssef Y, et al. A comparison of 399 open and 586
laparoscopic gastric bypass performed during a 4-year period. Surg Endosc
2007;21:665-668.
26. Demartines N, Rothenbuhler JM, Chevalley JP, et al. The single layer continuous
suture for gastric anastomosis. World J Surg 1991;15:522-525.
IJVS

Vol.: 2

No.: 3

Year: 2007

37

ﭼﮑﻴﺪﻩ

ﺑﺮﺭﺳﯽ ﻳﺎﻓﺘﻪ ﻫﺎﯼ ﺭﺍﺩﻳﻮﻟﻮﮊﻳﮏ ﻭ ﻣﺎﮐﺮﻭﺳﮑﻮﭘﻴﮏ ﺩﺭ ﮔﺎﺳﺘﺮﻭﮊﮊﻧﻮﺳﺘﻮﻣﯽ
ﺑﻪ ﺭﻭﺵ ﻻﭘﺎﺭﻭﺳﮑﻮﭘﯽ ﺩﺳﺖ ﺩﻭﺯ ﻳﮏ ﻭ ﺩﻭ ﻻﻳﻪ ﺑﺨﻴﻪ ﺩﺭ ﺳﮓ
ﺩﮐﺘﺮ ﺁﺫﻳﻦ ﺗﻮﮐﻠﯽ ،۱ﺩﮐﺘﺮ ﺟﻼﻝ ﺑﺨﺘﻴﺎﺭﯼ ،۱ﺩﮐﺘﺮ ﻣﺤﻤﺪ ﺟﻮﺍﺩ ﻗﺮﺍﮔﻮﺯﻟﻮ،۲
۱
ﺩﮐﺘﺮ ﻋﻠﻴﺮﺿﺎ ﺧﻠﺞ ،۳ﺩﮐﺘﺮ ﻋﺒﺎﺱ ﻭﺷﮑﻴﻨﯽ ،۱ﺩﮐﺘﺮ ﺩﺍﻭﻭﺩ ﺷﺮﻳﻔﯽ
۱ﮔﺮﻭﻩ ﺁﻣﻮﺯﺷﯽ ﻋﻠﻮﻡ ﺩﺭﻣﺎﻧﮕﺎﻫﯽ ﺩﺍﻧﺸﮑﺪﻩ ﺩﺍﻣﭙﺰﺷﮑﯽ ﺩﺍﻧﺸﮕﺎﻩ ﺗﻬﺮﺍﻥ ,ﺗﻬﺮﺍﻥ ,ﺍﻳﺮﺍﻥ.
۲ﮔﺮﻭﻩ ﺁﻣﻮﺯﺷﯽ ﭘﺎﺗﻮﺑﻴﻮﻟﻮﮊﯼ ﺩﺍﻧﺸﮑﺪﻩ ﺩﺍﻣﭙﺰﺷﮑﯽ ﺩﺍﻧﺸﮕﺎﻩ ﺗﻬﺮﺍﻥ ,ﺗﻬﺮﺍﻥ ,ﺍﻳﺮﺍﻥ.
۳ﮔﺮﻭﻩ ﺁﻣﻮﺯﺷﯽ ﻋﻠﻮﻡ ﺩﺭﻣﺎﻧﮕﺎﻫﯽ ﺩﺍﻧﺸﮑﺪﻩ ﭘﺰﺷﮑﯽ ،ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﮑﯽ ﺷﺎﻫﺪ ,ﺗﻬﺮﺍﻥ ,ﺍﻳﺮﺍﻥ.
ﻫﺪﻑ :ﺑﺮﺭﺳﯽ ﺗﻐﻴﻴﺮﺍﺕ ﺭﺍﺩﻳﻮﻟﻮﮊﻳﮏ ﻭ ﻣﺎﮐﺮﻭﺳﮑﻮﭘﻴﮏ ﺩﺭ ﺁﻧﺎﺳﺘﻮﻣﻮﺯ ﻣﻌﺪﻩ ﺑﻪ ﮊﮊﻧﻮﻡ ﺑﻪ ﺭﻭﺵ ﻻﭘﺎﺭﻭﺳﮑﻮﭘﻴﮏ ﺩﺳﺖ ﺩﻭﺯ ﺩﺭ ﺳﮓ.
ﻃﺮﺡ :ﻣﻄﺎﻟﻌﻪ ﺍﻧﺘﺨﺎﺑﯽ ﺗﺠﺮﺑﯽ.
ﺣﻴﻮﺍﻧﺎﺕ :ﻫﻴﺠﺪﻩ ﺳﮓ ﻧﺮ ﻭ ﻣﺎﺩﻩ ﺳﺎﻟﻢ ﺍﺯ ﻧﮋﺍﺩ ﻣﺨﻠﻮﻁ ﺍﻳﺮﺍﻧﯽ.
ﺭﻭﺵ :ﺣﻴﻮﺍﻧﺎﺕ ﺑﻪ ﻃﻮﺭ ﺗﺼﺎﺩﻓﯽ ﺩﺭ ﺩﻭﮔﺮﻭﻩ ﻧﻪ ﺗﺎﻳﯽ ﺗﻘﺴﻴﻢ ﺷﺪﻧﺪ .ﺩﺭ ﮔﺮﻭﻩ ﺷﺎﻫﺪ ﺁﻧﺎﺳﺘﻮﻣﻮﺯ ﭘﻬﻠﻮ ﺑﻪ ﭘﻬﻠﻮﯼ ﮊﮊﻧﻮﻡ ﺑﻪ ﻣﻌﺪﻩ ﺑﺎ ﺭﻭﺵ ﺩﺳﺖ ﺩﻭﺯ
ﻭ ﺩﻭ ﻻﻳﻪ ﺑﻪ ﺻﻮﺭﺗﯽ ﮐﻪ ﻳﮏ ﻻﻳﻪ ﺑﺨﻴﻪ ﺑﺎ ﺍﻟﮕﻮﯼ ﺳﺎﺩﻩ ﺗﮑﯽ ﺩﺭ ﻻﻳﻪ ﺧﺎﺭﺟﯽ ﻭ ﻳﮏ ﻻﻳﻪ ﺑﺨﻴﻪ ﺑﺎ ﺍﻟﮕﻮﯼ ﺳﺎﺩﻩ ﺳﺮﺗﺎﺳﺮﯼ ﺩﺭ ﻻﻳﻪ ﺩﺍﺧﻠﯽ ﮐﺎﺭ
ﮔﺬﺍﺷﺘﻪ ﺷﺪ .ﺩﺭ ﮔﺮﻭﻩ ﺁﺯﻣﺎﻳﺶ ﻧﻴﺰ ﻳﮏ ﻻﻳﻪ ﺑﺨﻴﻪ ﺳﺎﺩﻩ ﺳﺮﺗﺎﺳﺮﯼ ﺍﻧﺠﺎﻡ ﺷﺪ .ﮐﻠﻴﻪ ﺣﻴﻮﺍﻧﺎﺕ ﺑﻪ ﻣﺪﺕ ﭼﻬﺎﺭ ﻫﻔﺘﻪ ﭘﺲ ﺍﺯ ﻋﻤﻞ ﺟﺮﺍﺣﯽ ﺗﺤﺖ
ﺑﺮﺭﺳﯽ ﻭ ﻣﺮﺍﻗﺒﺖ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻨﺪ .ﺩﺭ ﻫﻔﺘﻪ ﺍﻭﻝ ﻭ ﺁﺧﺮ ﻣﻄﺎﻟﻌﻪ ﺍﺯ ﮐﻠﻴﻪ ﺣﻴﻮﺍﻧﺎﺕ ﺭﺍﺩﻳﻮﮔﺮﺍﻑ ﺑﺎ ﻣﺎﺩﻩ ﺣﺎﺟﺐ ﻣﺜﺒﺖ ﺑﻪ ﻋﻤﻞ ﺁﻣﺪ .ﭼﻬﺎﺭ ﻫﻔﺘﻪ ﭘﺲ ﺍﺯ
ﺟﺮﺍﺣﯽ ﺩﺭﮐﻠﻴﻪ ﺳﮓ ﻫﺎ ﮐﺎﻟﺒﺪ ﮔﺸﺎﻳﯽ ﺻﻮﺭﺕ ﮔﺮﻓﺖ ﻭ ﻣﺤﻞ ﺁﻧﺎﺳﺘﻮﻣﻮﺯ ﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﻭ ﺍﻧﺪﺍﺯﻩ ﮔﻴﺮﯼ ﺩﻗﻴﻖ ﻗﺮﺍﺭ ﮔﺮﻓﺖ .
ﻧﺘﺎﻳﺞ :ﺩﺭ ﺭﺍﺩﻳﻮﮔﺮﺍﻓﯽ ﺑﺎ ﻣﺎﺩﻩ ﺣﺎﺟﺐ ﻫﻴﭻ ﮔﻮﻧﻪ ﻋﻼﺋﻤﯽ ﺩﺍﻝ ﺑﺮ ﺟﺎﺑﺠﺎﻳﯽ ﻧﺎﺷﯽ ﺍﺯ ﻣﺪﺍﺧﻠﻪ ﺟﺮﺍﺣﯽ ﺩﺭ ﺍﻧﺪﺍﻣﻬﺎ ،ﭼﺴﺒﻨﺪﮔﯽ ﻭ ﻧﺸﺖ ﺍﺯ ﻣﺤﻞ
ﺁﻧﺎﺳﺘﻮﻣﻮﺯ ﻣﺸﺎﻫﺪﻩ ﻧﺸﺪ .ﺩﺭ ﻣﺸﺎﻫﺪﺍﺕ ﻣﺎﮐﺮﻭﺳﮑﻮﭘﻴﮏ ﺍﻟﺘﻬﺎﺏ ،ﭘﺮ ﺧﻮﻧﯽ  ،ﺧﻮﻥ ﺭﻳﺰﯼ  ،ﻋﻔﻮﻧﺖ ،ﺍﻳﺴﮑﻤﯽ ﻭ ﺟﻮﺍﻧﻪ ﮔﻮﺷﺘﯽ ﺁﺷﮑﺎﺭ ﺭﺅﻳﺖ ﻧﮕﺮﺩﻳﺪ.
ﺩﺭ ﻧﻘﺎﻁ ﻣﺨﺘﻠﻔﯽ ﺍﺯ ﻣﺤﻮﻃﻪ ﺑﻄﻨﯽ ﭼﺴﺒﻨﺪﮔﯽ ﻫﺎ ﺑﺎ ﻣﻴﺰﺍﻥ ﻭﻗﻮﻉ ﺑﻴﺸﺘﺮ ﺩﺭ ﮔﺮﻭﻩ ﺷﺎﻫﺪ ﻣﺸﺎﻫﺪﻩ ﺷﺪ .ﺍﺯ ﻟﺤﺎﻅ ﺁﻣﺎﺭﯼ ﺍﺧﺘﻼﻑ ﻣﻌﻨﯽ ﺩﺍﺭﯼ ﺑﻴﻦ
ﺍﻧﺪﺍﺯﻩ ﻣﻌﺒﺮ ﺁﻧﺎﺳﺘﻮﻣﻮﺯ ﺩﺭ ﺩﻭ ﮔﺮﻭﻩ ﻣﺸﺎﻫﺪﻩ ﻧﺸﺪ.(P>0.05).
ﻧﺘﻴﺠﻪ ﮔﻴﺮﯼ :ﺭﻭﺵ ﻳﮏ ﻻﻳﻪ ﺑﺨﻴﻪ ﺩﺭﺁﻧﺎﺳﺘﻮﻣﻮﺯ ﭘﻬﻠﻮ ﺑﻪ ﭘﻬﻠﻮﯼ ﮊﮊﻧﻮﻡ ﺑﻪ ﻣﻌﺪﻩ ﺑﺪﻭﻥ ﻋﻮﺍﺭﺽ ﺟﺪﯼ ﺭﻭﺷﯽ ﻣﻄﻤﺌﻦ ﻭ ﻗﺎﺑﻞ ﺍﻧﺠﺎﻡ ﺑﻮﺩﻩ ﻭ ﺑﺎ
ﺭﻭﺵ ﻣﻌﻤﻮﻝ ﺩﻭ ﻻﻳﻪ ﺑﺨﻴﻪ ﺍﺯ ﻟﺤﺎﻅ ﺁﻣﺎﺭﯼ ﻓﺎﻗﺪ ﺍﺧﺘﻼﻑ ﻣﻌﻨﯽ ﺩﺍﺭ ﺍﺳﺖ.
ﮐﻠﻴﺪ ﻭﺍﮊﮔﺎﻥ :ﻻﭘﺎﺭﻭﺳﮑﻮﭘﯽ ,ﮔﺎﺳﺘﺮﻭﮊﮊﻧﻮﺳﺘﻮﻣﯽ ,ﺭﺍﺩﻳﻮﮔﺮﺍﻓﯽ
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