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INTRODUCTION

A gastrointestinal stromal tumor [GIST] is the most common
mesenchymal tumor affecting the gastrointestinal tract with the stomach is
the commonest site of affection (Y. GISTs affected adults between 40 and

70 years of the age. However, it rarely affects children and young adults
@

Previously, these tumors were classified as leiomyomas,
leiomyoblastomas, and leiomyosarcomas. This was based on the wrong
belief they are originated from the smooth muscles. However, with the
introduction of advanced technologies of electron microscopy and
immunohistorychemisty, it is discovered that, GIST are originated from a
pleuropotential intestinal pacemaker cell and the interstitial cell of Cajal.
These cells were found within the myenteric plexus, submucosa and
muscularis propria of the gastrointestinal [GI] tract. In addition, these cells
have a myogenic and neurogenic architectures 54,

The molecular characteristics of these tumors were further understood
by the discovery and recognition of human progenitor cell antigens,
mainly cluster of differntiion-17 [CD117], CD34, and a c-kit proto-
oncogene product. These cells are detected in the majority of GIST E,

Clinically, GIST usually asymptomatic and lesions are discovered
accidentally during upper GIT endoscopy for other causes. However, if
symptomatic, the commonest symptoms included GIT bleeding and
abdominal pain 7,

It is difficult to predict the metastatic potential of GIST, as it lacks the
clear clinical and pathological manifestations of malignancy other than
evident metastasis at surgery. In addition, the recurrence potential, either
local or distant, may not present until years after the first-time diagnosis of
the condition [,

The complete surgical resection with safety margin is the standard
treatment option of the localized primary GIST. The local excision is the
treatment of choice as the submucosal and lymphatic spread are rare. Thus,
gastric GISTs are often submitted to a wedge resection rather than
gastrectomy whenever is feasible from the technical and surgical point of
view'®1, Wedge resections of gastric tumors were traditionally
performed via laparotomy. However, a minimally invasive laparoscopic
approaches are widely accepted and well-established 21,

A safety margin of 1-2 cm was thought to be necessary for adequate
resection and subsequent longer survival after wedge resection of GIST.
However, the tumor size and not the negative margins had become the
determinant factor for survival. This supports the local resection strategy
of the GISTSs, either wedge or submucosal resection. The combined use of
laparoscopic or laparo-endoscopic approaches for complete resection of
gastric GIST is associated with a low perioperative complication, with
long term control of the disease (81,

THE AIM OF THE WORK

This study aimed to evaluate the oncological safety and
survival rate after wedge resection of gastric GIST.

PATIENT AND METHODS

The study was a retrospective study that included patients with Gastric
GIST who underwent wedge resection in period from January 2013 to
December 2021. Patients were selected from Al-Azhar University
Hospital [Sayed Galal] and National Cancer Institute [NCI], Cairo, Egypt.
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It is confirmed that, all patients signed an informed consent and the study
protocol was approved by the local Research Ethics Committee of NCI
[and Al-Azhar University.

The Inclusion criteria: We collected data for patients aged 18 to 70
years, with confirmed diagnosis of gastric GIST, irrespective of neo-
adjuvant chemo or radiotherapy, who were treated by wedge resection.

The exclusion criteria were patients submitted to anatomic resection,
or had distant metastasis.

The patient evaluation was completed in a systematic manner. Firstly,
the data of full history were collected and documented. The results of the
general and local [Abdominal] examinations were recorded. Furthermore,
results of laboratory investigations were collected. These investigations
included complete blood count random blood surgery, urine analysis, C-
reactive protein [CRP], liver enzymes [ALT and AST], serum urea and
creatinine, coagulation profile [PT, PTT and INR], Viral markers [e.g.,
hepatitis B, hepatitis C, HIV]. The radiological investigations included the
results of ultrasound or computed tomography- guided tru-cut biopsy of
the gastric mass.

In addition, we collected operative data [e.g., the details of the
approach, and any postoperative complications]. Additionally,
histopathological examination of tumor specimens was conducted to
evaluate oncological characters and safety after wedge resection. The
analysis focused on the survival rates over a minimum of two years and
evaluating the overall oncological safety of the intervention.

Surgical techniques

The procedure consisted of a laparoscopic non-touch lesion-lifting
method using traction sutures at the normal stomach wall around the
tumor. Three ports [15, 12, and 5 mm] were placed, and pneumo-
peritoneum was established. Intraoperative gastroscopy was used to
confirm the location of the tumor.

For the anterior wall tumors, traction sutures were placed at the normal
stomach wall near the tumor, and pulled out through the abdominal wall.
When necessary, the perigastric vessels were dissected using laparoscopic
coagulation sheers. After lifting the tumor, tumors with a clear operative
margin were resected using a linear stapler.

For the posterior wall tumors, traction sutures were placed at the
anterior stomach wall, and pulled out through the abdominal wall. Traction
sutures were used instead of forceps. This enables minimization of the
required number of ports. After dissecting perigastric vessels, some
additional traction sutures were placed at the posterior stomach wall near
the tumor. Traction sutures were pulled out through the abdominal wall,
and the posterior stomach wall including the tumor was rotated to the front
of operative field. The lifted tumor was then resected using a linear stapler.

When tumors were located near the esophagogastric junction [EGJ],
traction sutures were placed in the area near EGJ and on the opposite side
of the tumor. An appropriate distal margin was assured to prevent stenosis
and deformity of EGJ. Intraoperative endoscopy was used to assess for the
presence of any gastric deformity and to resect the gastric wall across the
gastric longitudinal axis. Thus, avoiding the induction of stenosis and
deformity of the stomach.

Follow-up

Early detection of recurrence was facilitated by follow-up imaging
with contrast-enhanced CT scans of the abdomen every six months for five
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years. This follow-up protocol enabled vigilant monitoring of patients and
was essential for assessing the overall outcomes.

Statistical analysis: The SPSS [Statistical Package for social science]
version 28 [IBM Inc., USA] was used to analyze the data. The means and
standard deviations were used to describe quantitative data. Frequency and
percentage were used to summarize qualitative data. From the date of
diagnosis until death or the last follow-up date, the overall survival was
calculated. Disease-free survivals were calculated from the surgery date
till the date of documented recurrence, metastasis, death, or last follow-up.
The Kaplan-Meier technique was used to conduct the survival analysis.
The log-rank test was used to compare two survival curves. A p-value <
0.05 was considered significant.

RESULTS

Regarding the demographic data, the age of the studied patients
ranged from 29 to 70 years with mean of 54.7£12.6 years, of the studied
patients, 20 [55.6%)] patients were < 55 years and 16 [44.4%)] > 55 years.
There were 22 [61.1%)] females and 14 [38.9%)] males [Table 1]. The size
of the tumor ranged from 4 to 20 cm with a mean of 11.3£5.5 cm. The
tumor size was < 10 cm in 22 [61.1%)] patients and > 10 cm in 14 [38.9%]
patients. The pathology revealed GIST in all the studied patients 36
[100%)]. Of the studied patients, 12 [33.3%] patients were of low &
intermediate risk, whereas 24 [66.7%] patients were of high risk. The
mitotic index was <5/50 in 16 [44.4%] patients and was >5/50 in 20
[55.6%] patients. The site of tumor was at the greater curvature in 20
[55.6%] patients and in other sites in 16 [44.4%)] patients. The lymph node
status was negative in 12 [33.3%)] patients, while lymphadenectomy not
done in 24 [66.7%)] patients [Table 1].

As regard the risk stratification, the size was <5 cm in 12 [33.33%]
patients, 5-10 cm in 12 [33.33%)] patients, and >10 c¢m in 12 [33.33%)]

patients. Among the studied patients, 16 [44.44%)] patients had mitotic
index [MI] <5/50, 16 [44.44%)] patients had MI >5/50 and 4 [11.11%]
patients had M1 >10/50. Additionally, 8 [22.22%] patients were of low
risk, 4 [11.11%] patients were of intermediate risk and 24 [66.66%]
patients were of high risk [Table 2]. Among the studies patients, 20
[55.6%] patients underwent sleeve gastrectomy, and 16 [44.4%] patients
underwent partial gastrectomy/ wide local excision. The primary closure
was the most common method of reconstruction used in 34 [94.4%]
patients and Bill Roth 11 reconstruction was used in 2 [5.6%] patients. Only
6 [16.7%] patients had postoperative complication; 2 [5%)] patients had
chest infection, 2 [5%] patients had incisional hernia, and 2 [5%] patients
developed postoperative leakage; one patient passed with successful
conservative management and the other ended with total gastrectomy and
R en Y gastrojejunostomy after failure of conservation. Of the studied
patients, 4 [11.1%] patients had received neoadjuvant treatment [Gleevec],
while 28 [77.8%] patients had received adjuvant treatment [Gleevec]. The
median follow-up time of the studied patients was 45.5 months [Table 3].

Regarding the outcomes, loco-regional recurrence occurred in 2
[5.6%)] patients, 2 [5.6%)] patients showed distant metastasis and 1 [2.7%]
patient had died [Table 4].

Table [5] showed the factors affecting disease survival, where sex and
mitotic index were significant factors affecting disease survival, the
cumulative disease survival at 60 months was significantly higher in
females and in patients with Mitotic index <5/50 [P=0.004, 0.014]. The
other factors were insignificant factors affecting the disease survival
[Table 5; Figure 1a-j].

Regarding the Overall Survival, the failure occurred in 1 case and the
cumulative overall survival at 60-months was 93.3% [Table 5; Figure 2].

Table [1]: Patient and tumor characteristics among study group

Variables Total [n=36]

Age [year] Mean £ SD 54.7+12.6
Median [min. — max.] 55[29-70]
Age groups [n,%] < 55 years 20 [55.6%]
> 55 years 16 [44.4%]
Sex [N,%] Female 22 [61.1%]
Male 14 [38.9%]
Size of the tumor [cm] Mean +SD 11.3+5.5
Median [min.-max.] 10[4-20]
Size of the tumor grade [n,%)] <10 cm 22 [61.1%]
>10cm 14 [38.9%]
Pathology [n,%] GIST 36[100.0%]
Risk [n,%] Low & intermediate 12 [33.3%]
High 24 [66.7%]
Mitotic index [n,%] <5/50 16 [44.4%]
>5/50 20 [55.6%]
Site of the tumor [n,%] Greater curvature 20 [55.6%]
Others* 16 [44.4%]
Lymph node status [n,%] Negative 12 [33.3%]
Lymphadenectomy not done 24 [66.7%]

* Others include gastric wall, pyloric and fundal mass and GIST: gastrointestinal stromal tumor
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Table [2]: Risk stratification among study group

Characteristic Total [n=36]

Size [n,%] <5 12 [33.33%]
5-10 12 [33.33%)]
>10 12 [33.33%]

M1 [n,%] <5/50 16 [44.44%)
>5/50 16 [44.44%]
>10/50 4[11.11%)

Risk [n,%] Low 8[22.22%)]
Intermediate 4[11.11%]
High 24 [66.66]

MI: mitotic index.
Table [3]: Treatment characteristics and post-operative complications of the studied patients

Surgery type Sleeve gastrectomy 20 [55.6%]
Partial gastrectomy/ Wide local excision 16 [44.4%)]
Method of reconstruction Bill Roth 11 reconstruction 2 [5.6%]
Primary closure 34.[94.4%]
Postoperative complication No 26 [72.22%)]
Yes 6[16.7%]
Type of complications Chest infection 2 [5%]
Incisional hernia 2 [5%]
Leakage 2 [5%]
Neoadjuvant treatment No 32[88.9%]
Yes 4[11.1%]
Type of Neoadjuvant treatment [n=4] Gleevec 4[100%]
Adjuvant treatment No 8 [22.2%)]
Yes 28 [77.8%)]
Type of adjuvant treatment Gleevec 28 [100%]
Median follow-up time [months] 455[1.3-81.1]

*One patient may have more than one complication.
Table [4]: Outcome of the studied patients

Loco-regional recurrence [n,%] No 34[94.4%]
Yes 2 [5.6%]
Distant metastasis [n,%)] No 34 [94.4%]
Yes 2 [6.6%]
Status [n,%] Dead 1[2.7%]
Alive 35[97.3%]
Table [5]: Factors affecting disease survival
n No. Cumulative disease p-value
failures survival at 60 months [ %]
‘Whole Group 36 5 753
Age groups [years] <55 20 2 80 0.244
=55 16 3 68.6
Sex Male 14 5 45.7 0.004*
Female 22 0 100
Risk Low& intermediate 12 0 100 0.166
High 24 5 67.1
Site of the tumor Greater curvature 20 2 90 0315
Others* 16 3 57.1
Type of Surgery Sleeve gastrectomy 20 2 90 0315
Others 16 3 57.1
Neoadjuvant treatment No 32 3 85.2 0.294
Yes 4 2 50
Adjuvant treatment No 8 0 100 0.502
Yes 28 5 73.8
Tumor Size <10 cm 22 3 72.7 0.891
>10 cm 14 2 85.7
Mitotic index <5/50 16 0 100 0.014*
>5/50 20 5 50
Overall survival 6 1 93.3
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Figure [1a]: Age as factor affecting the disease free survival
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Figure [2]: Overall Survival of the studied patients
DISCUSSION

This study aimed to evaluate oncological safety and survival rate after
wedge resection of gastric gastrointestinal stromal tumor [GIST]. The age
of the studied patients ranged from 29 to 70 years with mean of 54.7+12.6
years. There were 22 [61.1%)] females and 14 [38.9%)] males.

Kim et al. 9 study evaluated the clinical features and the prognosis
of surgically treated gastric GISTs. They found that 157 males [38.7%]
and 249 females [61.3%], with a mean age of 60.8 + 10.8 years.

In addition, a more recent single center retrospective study by Joo et
al. ] evaluated the clinical outcomes of endoscopic treatment for gastric
GISTs and found that the mean patient age was 57.9+12.2 years. Females
represented 57.8% of the patients.

On the other side, Xiong et al. ! enrolled 1027 patients were
diagnosed with primary GIST and reported that, among the entire cohort,
the median age was 57.1 years and 227 [53.3%)] of patients were men.

In the current work, the size of the tumor ranged from 4 to 20 cm with
amean of 11.3+5.5 cm. The tumor size was < 10 cm in 22 [61.1%)] patients
and > 10 cm in 14 [38.9%] patients. However, some studies showed
smaller tumor size.

I Survival Function
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Figure [1-j]: Tumor site as factor affecting the disease-free survival

Kim et al. 9] study showed that the mean tumor size was 4.9 ¢cm
[range, 0.3—29 cm]. Also, Joo et al. ! retrospective study showed that the
mean tumor size was 2.1+1.1 cm.

In disagreement with us, Lin et al. ?4 compared the long-term
oncological outcome of laparoscopic and open resection of large gastric
GISTs and found that the mean tumor size was 6.0 +£0.83 cm in open group
and 6.3+ 1.07 cm in laparoscopic group.

The pathology revealed GIST in all the studied patients 36 [100%].
Of the studied patients, 12 [33.3%)] patients were of low & intermediate
risk, whereas 24 [66.7%)] patients were of high risk. However, Xiong et al.
(24 differed from our results and noted that, according to the modified NIH
classifications, 92 [21.6%] cases were classified as very low risk, 144
[33.8%] as low risk, 101 [23.7%] as intermediate risk, and 89 [20.9%] as
high risk.

The mitotic index was <5/50 in 16 [44.4%)] patients and was >5/50 in
20 [55.6%] patients. The site of tumor was at the greater curvature in 20
[55.6%] patients and in other sites in 16 [44.4%)] patients. The lymph node
status was negative in 12 [33.3%)] patients, while lymphadenectomy not
done in 24 [66.7%)] patients. The size was <5 cm in 12 [33.33%] patients,
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5-10 cm in 12 [33.33%)] patients, and >10 cm in 12 [33.33%] patients.

In contrary, Kim et al. %] study stated that tumor sizes were <2 cm
in 51 patients [12.6%], 2 cm < tumor size < 5 cm in 248 [61.1%], 5 cm <
tumor size < 10 cm in 79 [19.5%], and >10 cm in 28 [6.9%], with a mean
size 0of 4.9 cm [range, 0.3-29.0 cm)].

In the current work, 16 [44.44%)] patients had M1 < 5/50, 16 [44.44%)]
patients had MI >5/50 and 4 [11.11%] patients had MI >10/50. In
difference with us, Kim et al. ™ reported that mitotic counts were < 5/50
in 306 patients [75.4%], 5/50 < mitotic count < 10/50 in 91 [22.4%], and
>10/50 in 9[2.2%].

Additionally, 8 [22.22%)] patients were of low risk, 4 [11.11%]
patients were of intermediate risk and 24 [66.66%)] patients were of high
risk. On the other hand, Joo et al. ¥ retrospective study noted that 54.8%
of the patients in the very-low-risk group, followed by the low-risk
[28.1%)], intermediate-risk [11.9%], and high-risk groups [5.2%)].

Among the studies patients, 20 [55.6%)] patients underwent sleeve
gastrectomy, and 16 [44.4%] patients underwent partial gastrectomy/ wide
local excision. The primary closure was the most common method of
reconstruction used in 34 [94.4%] patients and Bill Roth 11 reconstruction
was used in 2 [5.6%] patients. Only 6 [16.7%] patients had postoperative
complication; 2 [5%)] patients had chest infection, 2 [5%)] patients had
incisional hernia, and 2 [5%)] patients developed postoperative leakage;
one patient passed with successful conservative management and the other
ended with total gastrectomy and R en Y gastrojejunostomy after failure
of conservation.

In line with the previous findings, Koga et al. 2 found that, in 89
patients undergoing gastric wedge resection, the incidence of
postoperative complications was 10.1%; 5.6% of the patients developed
late sequelae, all of which were mild. In addition, Joo et al. 1 detected
the pathologic and clinical outcomes of endoscopic resection of gastric
gastrointestinal stromal tumor and showed that 19 patients [14.1%)] had
complications. However, their complications were as the following,
microperforation occurring in 6.7% of patients, followed by
microperforation 4.4% of patients and major bleeding 3.0% of patients.

Of the studied patients, 4 [11.1%] patients had received neoadjuvant
treatment, while 28 [77.8%] patients had received adjuvant treatment. The
median follow-up time of the studied patients was 45.5 months. Solaini et
al. P4 compared open versus laparoscopic versus robotic gastric
gastrointestinal stromal tumor resections and found that in open resections
group, neo-adjuvant treatment was given in 4 [28.6] of patients.

Onthe other side, Gertsen et al. ™ evaluated the safety and feasibility
of minimally invasive gastric resection [MIG] of large [>5 cm] GIST. The
authors found that, in 4 patients, adjuvant treatment was indicated, and the
median follow-up was 31 months, this difference may be due to that their
surgery was minimally invasive. However, Joo et al. ® had the mean
follow-up period of 36.5+30.1 months [range, 6 to 124 months].

In our study, loco-regional recurrence occurred in 2 [5.6%)] patients, 2
[5.6%] patients showed distant metastasis and 1 [2.7%)] patient out of 36
patients had died.

In line with our study results, Solaini et al. 4 compared open versus
laparoscopic versus robotic gastric gastrointestinal stromal tumour
resections. In open group, they found that 1 [7.1] of the patients detected
recurrence and 1 [7.1] of the patients had died.

In addition, a previous study by Koga et al. ? included 138 patients
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with GIST underwent surgery including 112 patients with gastric GISTs
and stated that postoperative recurrence was observed in 3 [2.2%] patients.

Similarly, Lin et al. 4 compared the long-term oncological outcome
of laparoscopic and open resection of large gastric GISTs and found that
1 in the open resection of GISTs had recurrence of tumor.

Furthermore, Lee et al. ™ assessed the oncologic safety of
laparoscopic wedge resection with gastrotomy [LWR-G] compared to
LWR without luminal exposure. 2 patients in the LWR without
gastrotomy group experienced recurrence. While, no gastric GIST-related
death was recorded in any group during the study period.

On the other side, some studies were in difference with us, such as
Kim et al. % who showed that there were 11 recurrent cases [2.7%] and
observed no recurrence after laparoscopic wedge resections, and Gertsen
et al. ® who showed that one patient presented with local recurrence 2
years after the index resection. However, Joo et al. ! reported that a total
of four patients [3.4%)] had recurrences during the follow-up period.

In this study, sex and mitotic index were significant factors affecting
disease survival, the cumulative disease survival at 60 months was
significantly higher in females and in patients with Mitotic index <5/50.
The other factors [e.g., age, risk, site of tumor, type of surgery, neo-
adjuvant treatment, adjuvant treatment, and tumor Size] were insignificant
factors affecting the disease survival. The overall survival in our study, the
failure occurred in 1 case and the cumulative overall survival at 60-months
was 93.3%.

Similar to these results, Lin et al. %] noted that the 5-year recurrence-
free survival were 100% for the open and 94.2% for the laparoscopic
group. Additionally, Joo et al. [20] study stated that the 5-year recurrence-
free survival rates were 92.5%.

On the other side, Gertsen et al. ) included 22 patients with gastric
GIS and showed that the 5-year disease-free survival was 74%.

Overall, the results of the current work are in line with Zhang et al.?]
who aimed to evaluate the safety and efficacy of laparoscopic local
gastrectomy for GIST at the EGJ. They reported that, the procedure
[Wedge resection [n=27], opening all layers of the stomach [n=11]] was
associated with an excellent short-term effect, with minimal
complications.

Conclusion:

From the current study results, wedge resection is an efficient and safe
procedure in patients with gastric GIST as it shows high overall survival
rate and low rate of recurrence and postoperative complications. Females
and patients with Mitotic index <5/50 may had a higher disease survival
rate.

Limitations:

The study had a relatively small sample size comparing to previous
studies which may contributed to insignificant results. In addition, there
was a limitation of the lack of comparison group. It was a retrospective
observational study with low evidence based, so we recommend
conducting it as a prospective or a randomized trial.
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