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results have been shown on the oncological outcomes 
of  laparoscopic surgery for early disease in subsites like 
cervix.[4,5] Here, we present the oncological and functional 
outcomes of  series of  patients who underwent advanced 
laparoscopic oncological procedures in our tertiary care 
center.

MATERIALS AND METHODS

We analyzed 34 consecutive patients who underwent 
advanced laparoscopic oncological procedures by the same 
surgeon in the department of  surgical oncology during the 
period of  2015–2019, as shown in Table 1.

Out of  the 34 patients, 5 patients underwent laparoscopic 
type C1 radical hysterectomy. Laparoscopic type C1 radical 
hysterectomy was done 6 weeks post-chemoradiation in 

INTRODUCTION

Advanced laparoscopic procedures are performed in 
oncology for almost all visceral sites. Patients who 
undergo laparoscopic surgery have lower post-operative 
complication rates and shorter hospital stays compared 
to laparotomy.[1] Laparoscopic surgery has been found to 
be non-inferior to open surgery in terms of  oncological 
clearance, recurrence rate, and long-time survivals in 
cancers of  the rectum[2] and other sites like kidney.[3] Mixed 
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Abstract
Introduction: Advanced laparoscopic procedures are performed in oncology for almost all visceral sites. We present the 
oncological and functional outcomes of series of patients who underwent advanced laparoscopic oncological procedures in 
our tertiary care center.

Materials and Methods: We analyzed 34 consecutive patients who underwent advanced laparoscopic oncological procedures 
by the same surgeon in the department of surgical oncology during the period of 2015–2019. Five patients underwent 
laparoscopic type C1 radical hysterectomy. Laparoscopic abdominoperineal resection was done for six patients, laparoscopic 
staging for carcinoma endometrium for seven patients, thoracoscopic esophagectomy for five patients, laparoscopic-assisted 
distal gastrectomy for two patients, and laparoscopic staging for ovarian cancer for four patients. Laparoscopic right radical 
nephrectomy and laparoscopic right hemicolectomy were done for one patient each.

Results: Out of the five patients who underwent laparoscopic Type C1 radical hysterectomy, one patient had residual IB1 
disease. There was no bladder morbidity and all patients are alive without disease. Two patients who underwent laparoscopic 
abdominoperineal resection and one patient after thoracoscopic esophagectomy developed disease recurrence. None of the 
patients who underwent other procedures had major morbidity or disease recurrence.

Conclusion: Advanced laparoscopic procedures are feasible in oncology with minimal morbidity and good oncological outcome. 
The nodal yield and oncological outcome improve with increasing experience of the surgeon in minimally invasive surgical 
oncology.
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the patients with advanced carcinoma cervix (4 patients 
with stage IIB and 1 patient with Stage IB2) on suspicion 
of  clinical complete response. Five ports were used 
with patient in lithotomy position without the use of  
uterine manipulator to avoid tumor spill. Paravesical and 
pararectal spaces were created. Bilateral pelvic lymph 
node dissection was done. Latzko and Okabayashi Spaces 
defined. Ureters dissected till bladder base and uterine 
artery divided at origin from internal iliac vessels [Figure 1]. 
Rectal dissection done away from dorsal parametrium and 
vagina preserving the pelvic nerves meticulously along 
the mesoureter. Ventral and dorsal parametria divided 
with adequate vaginal clearance [Figure 2]. Laparoscopic 
abdominoperineal resection was done in six patients. 
Laparoscopic abdominoperineal resection was done 5 
weeks post-neoadjuvant concurrent chemoradiation in 
patients with locally advanced carcinoma rectum. A 5-port 
technique was used for the abdominal phase [Figure 3]. 
Inferior mesenteric artery divided at origin just beyond 
the left colic artery [Figure 4]. Total mesorectal excision 
done till pelvic floor preserving the hypogastric plexus of  
nerves. Sigmoid colon was looped with a tape and brought 

out in the left iliac fossa port and divided extracorporeally. 
Subsequently, perineal phase was done as for an extralevator 
abdominoperineal excision. Laparoscopic staging including 
hysterectomy with bilateral salpingo-oophorectomy and 
bilateral pelvic lymph node dissection was done for seven 
patients with early endometrial carcinoma. The port 
placement and position were similar to type C1 radical 
hysterectomy. Total laparoscopic hysterectomy was done 
in five patients and two patients underwent laparoscopic-
assisted vaginal hysterectomy [Figure 5]. Five patients 
underwent thoracoscopic esophagectomy post-neoadjuvant 
treatment. Thoracoscopic esophagectomy was done with 
the patient in prone position using four ports. Azygos vein 
was preserved in all cases. Infra-azygos dissection was done 
first starting inferiorly and then circumferentially dissecting 
away from the aorta [Figure 6]. Supra-azygos dissection 

Table 1: The operative procedures and the number 
of patients
Name of the procedure Number of 

patients
Laparoscopic type C1 radical hysterectomy 5
Laparoscopic abdominoperineal resection 6
Laparoscopic staging for carcinoma endometrium 7
Thoracoscopic esophagectomy 5
Laparoscopic-assisted distal gastrectomy 3
Laparoscopic adrenalectomy 2
Laparoscopic staging for ovarian cancer 4
Laparoscopic right radical nephrectomy 1
Laparoscopic right hemicolectomy 1

Figure 1: Laparoscopic view showing the left uterine artery 
clipped and divided at the origin and subsequent dissection 

over the left ureter

Figure 2: Completed radical hysterectomy showing bilateral 
ureters till bladder base, superior vesical vessels, obturator 

nerves, and external iliac vessels. Vagina opened and packed 
with pad to maintain pneumoperitoneum

Figure 3: Picture showing the port placement for laparoscopic 
abdominoperineal resection with head end on the right side. 

(Tape in the left iliac fossa port around sigmoid colon just 
before delivery and division)
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and infracolic omentectomy [Figure 8] were done as part 
of  staging along with peritoneal biopsies. Laparoscopic 
right adrenalectomy was done for two patients in the 
left lateral position using four ports. Hepatic flexure 
was mobilized and duodenum kocherized till the right 
lateral border of  inferior vena cava. Adrenal vessels were 
dissected, clipped, and divided. The adrenal gland along 
with mass excised in toto [Figure 9]. Both the patients had 
radiologically benign lesions on pre-operative evaluation. 
The right laparoscopic right radical nephrectomy and 
laparoscopic right hemicolectomy were done in one patient 
each. Laparoscopic right radical nephrectomy was done by 
transperitoneal approach using five ports in the left lateral 
position. Renal vessels dissected after colonic and duodenal 
mobilization. The patient had double renal artery, clipped 
and divided [Figure 10]. Subsequently, renal vein was 
clipped and divided. Ureter divided after clipping at pelvic 

Figure 4: Laparoscopic view showing the clipping of the inferior 
mesenteric artery at the origin just beyond left colic vessels

Figure 5: Completed staging for carcinoma endometrium 
showing right external iliac vessels, obturator nerve, cul-de-sac 

post-hysterectomy, and the clipped left uterine artery

Figure 6: Thoracoscopic view showing the azygos vein, infra-
azygos portion of mobilized esophagus, part of right lung and 

pericardium (patient in prone position)

Figure 7: Laparoscopic view showing the clipped right gastric 
artery and level 5 nodal dissection. Part of suprapyloric portion 

of stomach and liver is seen

done preserving bilateral recurrent laryngeal nerves. After 
thoracoscopic mobilization of  the esophagus, the patient 
was switched to supine position. The abdominal and neck 
phase were done simultaneously by two-team approach to 
reduce the operative time. Neck anastomosis was done by two 
stapler techniques creating a diamond-shaped anastomosis. 
Three patients underwent laparoscopic-assisted distal 
gastrectomy. Laparoscopic gastric mobilization and nodal 
dissection were done by five-port technique [Figure 7]. 
After mobilization with adequate nodal clearance, 
laparotomy was done for extracorporeal anastomosis 
including gastrojejunostomy and jejunojejunostomy. Four 
patients underwent laparoscopic staging for ovarian tumor. 
Two young patients had undergone ovarian cystectomy 
before and underwent fertility sparing laparoscopic 
staging. Two patients underwent laparoscopic staging 
post total abdominal hysterectomy and bilateral salpingo-
oophorectomy. Laparoscopic pelvic lymph node dissection 
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brim. The kidney along with surrounding Gerota’s fascia 
resected en bloc from the retroperitoneum. Laparoscopic 
right hemicolectomy was done in the 45° left lateral position 
using four ports. The ileocolic, right colic, and right branch 
of  middle colic divided at origin after safeguarding the right 
ureter. The terminal 15 cm of  ileum, right colon, and right 
one-third of  transverse colon were resected through a 6 cm 
horizontal incision in right loin. Extracorporeal ileocolic 
anastomosis was done.

RESULTS

Out of  the five patients who underwent laparoscopic 
type C1 radical hysterectomy post- chemoradiation for 
carcinoma cervix, one patient had residual IB1 disease. 
There was no bladder morbidity in all the patients 
consequent to the nerve preservation. One patient had 
persistent vaginal discharge for 1 month which settled 

with conservative management. All the five patients are 
alive without disease. The mean blood loss was 50 ml. 
The residual urine was <50 ml in all cases. The operative 
time decreased from 6 h to 4 h in subsequent cases. The 
clinicopathological characteristics of  the patients who 
underwent laparoscopic abdominoperineal resection 
are shown in Table 2. The mean blood loss was 100 
ml. The operative time decreased from 7 h in the first 
case to 4 h in the last case. One patient had prolonged 
ileus postoperatively which settled with conservative 
management. The young patient with ypT4a disease 
developed non-salvageable local recurrence after 2 years 
and succumbed to the disease the subsequent year. The 
other patients with ypT4b disease were also a young patient 
and developed liver metastasis in 9 months. He succumbed 
to the disease in the next 6 months. The clinicopathological 
characteristics of  patients who underwent laparoscopic 
staging for carcinoma endometrium are shown in Table 3.
The operative time decreased from 5 h to 3 h in subsequent 
cases. The mean blood loss was 50 ml. None of  the patients 
had major morbidity. The total nodal yield increased from 8 
lymph nodes to 28 lymph nodes in the subsequent patients. 
All the patients are alive without disease after completion of  
adjuvant radiation. The clinicopathological characteristics of  
the patients who underwent thoracoscopic esophagectomy 
are mentioned in Table 4. The mean operative time was 
4 h in view of  two-team approach. Thoracoscopic phase 
lasted for 2 h. Mean blood loss was 100 ml. None of  the 
patients had major morbidity. One patient had neck leak 
after thoracoscopic esophagectomy which settled with 
conservative management. One patient developed brain 
metastasis after 1 year and is on supportive treatment. All 
other patients are alive without disease. The T status of  the 
patients who underwent laparoscopic-assisted gastrectomy 
was pT1b, pT2, and pT4a, respectively. Two patients had 

Figure 8: Completed infracolic omentectomy showing the 
transverse colon devoid of omentum

Figure 9: Laparoscopic view showing the resected right adrenal 
cyst over the upper pole of right kidney and right lateral border 

of inferior vena cava

Figure 10: Laparoscopic view showing the right renal vein, one 
right renal artery, and clipped part of the other artery (double 

renal artery)
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histology. One patient developed on table transverse 
colon necrosis following division of  the mesentery during 
bursectomy. Resection of  transverse colon and colocolic 
anastomosis was done. None of  the patients had major 
post-operative morbidity. The operative time was 5 h. 
The average blood loss was 150 ml. All the patients are 
alive without disease. Both the patients post-laparoscopic 
adrenalectomy had benign disease. The operative time 
was 4 h in both the patients and blood loss was <50 ml. 
Both patients are free of  the disease. Laparoscopic ovarian 
staging was done in four patients and none of  them had 
residual ovarian disease, nodal disease, or omental disease. 
Upfront histology was epithelial ovarian tumor in three 
patients and granulosa cell tumor in one patient. Mean 
operative time was 2 h and mean blood loss was <40 
ml. All the patients are alive without disease for the past 
4 years. Laparoscopic right radical nephrectomy patient 
had clear cell carcinoma pT1b and Grade I disease. Blood 
loss was 100 ml and operative time was 5 h. The patient is 
alive without disease. Laparoscopic right hemicolectomy 
histopathology was suggestive of  moderately differentiated 
adenocarcinoma pT3N2a. The blood loss was 100 ml and 
operative time was 5 h. The patient is alive without disease 
after adjuvant chemotherapy.

DISCUSSION

Laparoscopic procedure is encouraging for post-radiation 
hysterectomy because of  lower blood loss and accelerated 
recovery. The significance of  laparoscopic surgery in 
cancer related to gynecology has been accepted by many 
trials.[6] Laparoscopic radical hysterectomy (LRH) has 
equivalent survival results with open radical hysterectomy 
(ORH) and has no effect on the pattern of  recurrence 
in early-stage adenocarcinoma of  the uterine cervix.[7] 
Another study showed that LRH can be an appropriate 
therapeutic procedure for the control of  FIGO Stage IB 
and IIA cervical cancer with tumor diameter of  3 cm or 
greater.[4] Oncologic and functional results of  nerve sparing 
LRH are equivalent to those of  conventional LRH.[8] 
Minimally invasive radical hysterectomy correlates with 
high disease recurrence and reduced overall survival than 
open abdominal radical hysterectomy among early-stage 
cervical cancer patients in a randomized trial by Ramirez 
et al. This study was done on patients with early cervical 
cancer who underwent upfront surgery; patients who 
underwent upfront radiation therapy were excluded from 
the study.[9] Total LRH is considered effective because of  
very low blood loss and post-operative morbidity. Patients 
enduring total LRH can be discharged after an overnight 
stay in the hospital.[5] Our study included five patients 
undergoing laparoscopic type C1 radical hysterectomy 
post-chemoradiation in Stage IIB and bulky Stage IB2 
disease for suspicious residual disease. None of  the patients 

Table 2: Clinicopathological parameters who have 
undergone laparoscopic abdominoperineal resection
Parameter  Number of patients
T status

No residue 2
ypT2 2
ypT4a 1
ypT4b 1

Grade
II 4
None 2

Morbidity
Yes 0
No 6

Nodal positivity
Yes 2
No 4

Disease status
Alive without disease 4
Death due to disease 2

Table 3: The clinicopathological variables of 
patients with carcinoma endometrium

Parameter Number of patients
Histology

Carcinosarcoma 2
Endometrioid adenocarcinoma 4
Papillary serous 1

T status
pT1a 6
pT1b 1

Nodal positivity
Yes 0
No 7

Grade
Grade I 1
Grade II 3
Grade III 3

Table 4: The clinicopathological characteristics of 
patients with carcinoma esophagus
Parameter Number of patients
Pathology

Squamous cell carcinoma 3
Adenocarcinoma 1
No residue 1

T status
ypTo 1
pT1b 2
pT2 1
yPT3 1

Nodal positivity
Yes 1
No 4

Grade 
Grade I 1
Grade II 2
Grade III 1

node-positive disease and the average nodal yield was 
32 lymph nodes. All three patients had adenocarcinoma 
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had major morbidity including bladder morbidity even in 
the post-radiation setting. All the five patients are alive 
without disease.

As in other laparoscopic procedures, laparoscopic 
abdominoperineal resection (LAPR) reduces post-operative 
complications and leads to faster post-operative recovery. 
LAPR has been shown to be non-inferior to open APR 
surgery in terms of  oncological clearance, recurrence 
rate, and long-time survivals in a recent meta-analysis.[2] 
Short-term complications following APR are common 
and occur more frequently in patients who undergo open 
APR.[10] Another study by Odermat et al. showed that 
laparoscopic APR provided a shorter length of  hospital 
stay while showing no intermediate-term differences in 
the survival or incidence of  recurrence compared to open 
APR.[11] Laparoscopic abdominoperineal resection reduces 
the need for blood transfusions, antibiotics, and painkillers, 
allowing faster bowel transit resumption and better esthetic 
results.[12] Six of  our patients underwent laparoscopic 
abdominoperineal resection without major morbidity. 
One elderly patient with multiple comorbid illnesses had 
prolonged paralytic ileus which settled with conservative 
management. The operative time decreased with increasing 
number of  patients. Two patients succumbed to the disease 
– one patient due to non-salvageable local recurrence and 
the other patient due to distant metastasis. All other patients 
are alive without disease.

Api et al. found that there was no significant difference 
between open and laparoscopic staging for early stage 
carcinoma endometrium in terms of  number of  total 
resected lymph nodes. They also found that laparoscopic 
surgery provided adequate staging and similar survival 
rates compared to open surgery.[13] Our nodal yield 
increased with increasing number of  patients. Akin to 
other malignancies, laparoscopic approach had lower 
postoperative complication rates and shorter hospital stay 
compared to laparotomy in carcinoma endometrium.[1] 
None of  our patients who underwent laparoscopic staging 
for early endometrial carcinoma had intraoperative or post-
operative complications. All the patients are alive without 
disease till date post-adjuvant radiation.

Palanivelu et al. reported their experience of  thoracoscopic 
esophagectomy in the prone position introducing new 
interest in this approach.[14] Fabian et al. showed that 
performing thoracoscopic esophagectomy with the 
right approach in the prone position increased operative 
exposure, improved surgeon ergonomics, and shortened 
operative time compared with surgery from the left 
lateral decubitus position.[15] All our patients underwent 
thoracoscopic esophagectomy in the prone position. One 
patient developed neck leak and managed conservatively. 

There was no major morbidity in other patients. One 
patient developed brain metastasis and is on radiation 
therapy and supportive care. All other patients are free of  
the disease till date.

Experienced surgeons can safely perform laparoscopic 
gastrectomy with D2 lymphadenectomy for advanced 
gastric cancer as in a study by Hu et al.[16] The KLASS-01 
trial revealed similar overall and cancer-specific survival 
rates between patients undergoing laparoscopic and 
open distal gastrectomy. It also showed that laparoscopic 
distal gastrectomy is an oncologically safe alternative to 
open surgery in Stage I gastric cancer.[17] Laparoscopic 
distal gastrectomy with D2 lymphadenectomy for locally 
advanced gastric cancer showed lower complication rate, 
faster recovery, and less pain compared with open surgery 
in the KLASS-02 trial.[18] Our series had both early and 
advanced gastric cancers dealt by laparoscopic-assisted 
gastrectomy. None of  the patients had major post-operative 
morbidity. All the patients are alive without disease 
following adjuvant treatment.

Laparoscopic approach is safe and feasible for adrenal 
masses larger than 6 cm in the absence of  local invasion 
or vascular infiltration.[19] One case had adrenal adenoma 
size of  6 cm and the other case adrenal cyst of  size 8.5 cm. 
There was no post-operative morbidity in both the patients.

Laparoscopic surgical staging for apparent early stage 
ovarian cancer has similar surgical and oncological 
outcomes to laparotomy when performed by gynecologic 
oncologists.[20] In fact, a recent Taiwan study shows 
laparoscopic staging surgery performed for early stage 
ovarian cancer to have better long-term survival outcomes 
than the literature report. Laparoscopic treatment by a 
trained gynecologic oncologist is an ideal alternative for 
early stage ovarian cancer with the advantage of  minimal 
invasiveness.[21] All our patients were operated by the trained 
surgical oncologist. None of  them had post-operative 
morbidity. All the four patients are alive without disease.

Minimal invasive nephrectomy is a safe approach with 
similar oncologic outcomes to open nephrectomy for select 
patients with locally advanced RCC.[3] Our patient had 
pT1b disease and had the procedure without any morbidity. 
Post-procedure patient is disease free for the past 2 years.

Laparoscopic surgery can be used for safe and radical 
resection of  cancer in the right, left, and sigmoid 
colon.[22] A recent meta-analysis observed that short-term 
outcomes following robotic right hemicolectomy and total 
laparoscopic right hemicolectomy (LRH) were superior to 
standard LRH and ORH. The adoption of  more advanced 
minimally invasive techniques may ultimately improve 
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patient outcomes.[23] There was no morbidity in our patient 
and is disease free following adjuvant treatment for the 
past 2 years.

CONCLUSION

Advanced laparoscopic procedures are feasible in oncology 
with minimal morbidity and good oncological outcome. 
The nodal yield and oncological outcome improves with 
increasing experience of  the surgeon in minimally invasive 
surgical oncology.
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