
The use of minimally invasive techniques for performing 
oncologic rectal resections has become widespread in re-

cent years. The safety and feasibility of laparoscopic rectal 
resections has repeatedly been well demonstrated [1,2] with 
good post-operative and oncologic outcomes, comparable to 
the “gold standard” of open total mesorectal excision [3-5]. The 
robotic platform was also shown to be safe and successful in on-

cologic proctectomies [6,7]. The learning curve for laparoscopic 
anterior resection is quite difficult [8]. Several reports suggested 
an easier learning period for the mastering of skills to perform a 
robotic-assisted anterior resection [9]. However, the majority of 
such reports regarding surgeons embracing robotic techniques 
address colorectal surgeons who already had a substantial ex-
perience in laparoscopic surgery and made a transition to the 
robotic platform. There is a lack of data on the transition from 
open to robotic anterior resections without any prior laparoscop-
ic experience in these procedures. The objective of our study 
was to look at the initial experience with such a transition from 
open to robotic proctectomies for rectal cancer in a single high 
volume tertiary center.

A retrospective analysis of an institutional review board-approved 
database was performed. All patients who underwent robotic-as-
sisted anterior resection for rectal cancer between December 2016 
and March 2019 were included. All the robotic procedures were 
performed using the Da Vinci Intuitive Surgical (Sunnyvale, Cal-
ifornia, USA) Si platform. There was a single console surgeon for 
all the procedures. Upon completion of the required online course 
modules and console training he started to implement the robot-
ic-assisted surgical approach for proctectomies in patients with 
rectal cancer. The senior author had vast experience with open 
rectal resections in patients with rectal cancer with over 1000 
open total mesorectal excisions (TMEs) performed in a period 
of 30 years. He did not have any prior laparoscopic experience 
with colorectal surgeries. The assistants were one of two junior 
attending physicians who had prior laparoscopic experience in 
colorectal surgery. There was a proctor with considerable prior 
experience in robotic rectal surgery in the first cases.

There is a limited allocation of operative time for colorectal 
surgery with the robot in our hospital. Thus, during the same pe-
riod of time patients underwent open and robotic procedures in 
tandem without a pre-selection criterion, the only determining 
factors were their timing of presentation, timing of neoadjuvant 
therapy completion, and the robot availability. During the study 
period the robot was not routinely used by any other general 



surgeons. In our institution, it is widely used by the urology and 
gynecology departments.

Patient demographics, oncologic staging, and treatment were 
evaluated. Operative reports were reviewed for length of proce-
dure, conversion, and intra-operative complications. Patholog-
ical reports were reviewed as well as the postoperative course 
for length of stay (LOS), postoperative complications, re-ad-
mission, emergency re-operation, and mortality. Those patients 
were compared to a group of patients who underwent open proc-
tectomies by the same surgeon in a similar time period. Sta-
tistical analysis of the collected data was performed. Fisher's 
exact and chi-square tests were used for categorical variables 
and Wilcoxon’s rank-sum was applied for continuous data. Sta-
tistical analyses were performed using IBM Statistical Package 
for the Social Sciences statistics software, version 20 (SPSS, 
IBM Corp, Armonk, NY, USA).

During the study period, 55 patients (30 males) underwent ro-
botic-assisted anterior resection for rectal cancer. These patients 
were compared to a group of 55 patients who underwent an open 
anterior resection during the same period. Their demographic 
characteristics were similar [Table 1].

In the robotic group the mean age was 61.7 years and the 
body mass index (BMI) was 27.5. IN total, 50 patients (91%) 
received neoadjuvant chemoradiation with the average tumor 
height of 7 cm [Table 1]. The mean operative time was 310 min-
utes, the length of stay (LOS) was 7.3 days and the conversion 

In the open group the mean LOS was 7.6 and the mean op-
erative time was 168 minutes, which was significantly lower,  
= 0.005. The surgical procedures and anastomotic types were 
comparable [Table 2]. The complication rate was low and simi-
lar in both groups as described in [Table 2].

Six patients (10.9%) in the robotic group had postoperative 
complications: two patients had a high output ileostomy, one pa-
tient had a bowel obstruction, and one patient had an anastomot-
ic dehiscence. One patient had a non-ST-elevation myocardial 
infarction on the first postoperative day and finally died from 
unknown causes 5 weeks after surgery. 

Eight patients (14.5%) in the open anterior resection group 
had postoperative complications: two patients had a paralytic 
ileus and two patients had a new occurrence of atrial fibrillation. 
In one of those patients, the atrial fibrillation occurred during 
concomitant postoperative bleeding. One patient had pneumo-
nia, one patient had a severe urinary tract infection, and one 
patient developed renal failure.

The surgical and pathological outcomes were similar as well 
with negative distal and radial margins in all of the patients. 
The average lymph node harvest in the robotic group was 13.5 
and similar to the open group (14) [Table 2]. The rate of com-

and 30% (32%) in the open group with comparable pathological 
staging in both groups [Table 2].

The treatment of rectal cancer has considerably evolved in recent 
decades. The introduction of TME revolutionized the oncologic 
outcomes [10,11]. The later addition of neoadjuvant chemora-
diotherapy further decreased the local recurrence and facilitated 
sphincter-preserving procedures in the majority of patients [12]. 
Surgical approaches have also changed from the open technique 
to minimally invasive surgical (MIS) techniques. Laparosco-
py was shown to be oncologically equivalent with advantages 
in terms of lower abdominal wound complication rates and a 
shorter length of stay [5]. The Da Vinci robotic platform has 
also been shown to have similar properties as laparoscopy with 
another potential benefit of decreased conversion rates [13].



While the MIS approaches have gained a widespread imple-
mentation worldwide there is still a steep learning curve for the 
transition from open to minimally invasive platforms for low 
anterior resection procedures [14,15]. This result is even more 
pronounced in the challenging environment of obesity, narrow 
male pelvises, and for those who undergo neoadjuvant chemo-
radiotherapy. Many colorectal surgeons who had considerable 
experience in open low anterior resections have gradually tran-
sitioned to laparoscopy with some embracing the robotic ap-
proach when it is introduced.

Far fewer surgeons have moved from open to robotic sur-
gery without an intermediate phase of laparoscopic training 
and experience.

The pathological outcomes in the robotic anterior resections 
were excellent, in terms of TME completeness, lymph node har-
vest, and negative distal and circumferential resection margins. 

The rate of postoperative surgical complications was com-
parable and low in both the open and the robotic groups. The 
numbers were too small for statistical significance, especially 
pertinent to paralytic ileus, which occurred, as expected, in two 
patients in the open group and in none in the robotic group. 

The LOS was not significantly different in either group. 
Perhaps it is due to the conservative postoperative protocol 
implemented in a similar manner for both groups. The opera-
tive time was significantly longer in the robotic group, which 

was also to be expected, especially with the introduction of a 
new technology. 

The relatively high conversion rate of 12% can be readily 
explained by the surgeon’s learning curve with the majority of 
the conversions in the first half of the study period. The conver-
sions were attributable to adhesions and technical difficulties 
with dissection.

Thus, the main benefit of the robotic platform is its superior 
visualization in the narrow pelvis and the precise dissection it 
provides in rectal resections.

Although we present promising surgical results with our ini-
tial implementation of robotic platform for rectal resections, it 
is hard to draw conclusions for the learning curve for these pro-
cedures. This limitation is mainly due to the small sample size, 
which did not allow us to divide the cases in a way to be able 
to show a decreased operating time, for example. We do feel 
that our performance has improved over the study period, thus 
allowing us to undertake cases that are more challenging. We 
believe that in the near future with an updated series we will be 
able to show these results.

There are several limitations to this study. Its retrospective na-
ture, as well as a lack of a laparoscopic arm, limited its results. 
The surgeries were a series of operations performed by a single 



surgeon, which makes it more difficult to extrapolate for general 
conclusions. Our findings might not apply to a junior attending 
physician with a limited experience in open TME who wants to 
commence a robotic-assisted proctectomy.

The transition from open to robotic low anterior resection 
is feasible and safe with good and comparable surgical and 
short-term oncologic outcomes. More surgeons can practice 
minimally invasive surgery for rectal cancer with the robotic 
platform without a prior mandatory laparoscopic experience. 
There is a need for additional data to better define the actual 
learning curve required for transition from open to robotic rec-
tal resections.

Vaccine-induced immune thrombocytopenia and 
thrombosis (VITT) is a new syndrome associated with 
the ChAdOx1 nCoV-19 adenoviral vector vaccine against 
severe acute respiratory syndrome coronavirus. Pavord 
and colleagues conducted a prospective cohort study 
involving patients with suspected VITT who presented to 
hospitals in the United Kingdom between 22 March and 
6 June 2021. Among 294 patients who were evaluated, 
the authors identified 170 definite and 50 probable cases 
of VITT. All the patients had received the first dose of 
ChAdOx1 nCoV-19 vaccine and presented 5 to 48 days 
(median 14) after vaccination. The age range was 18 to 
79 years (median 48), with no sex preponderance and 
no identifiable medical risk factors. Overall mortality was 
22%. The odds of death increased by a factor of 2.7 (95% 

confidence interval [95%CI] 1.4–5.2) among patients 
with cerebral venous sinus thrombosis, by a factor of 1.7 
(95%CI 1.3–2.3) for every 50% decrease in the baseline 
platelet count, by a factor of 1.2 (95%CI 1.0–1.3) for every 
increase of 10,000 fibrinogen-equivalent units in the 
baseline d-dimer level, and by a factor of 1.7 (95%CI, 1.1–
2.5) for every 50% decrease in the baseline fibrinogen 
level. Multivariate analysis identified the baseline platelet 
count and the presence of intracranial hemorrhage as 
being independently associated with death. The observed 
mortality was 73% among patients with platelet counts 
below 30,000 per cubic millimeter and intracranial 
hemorrhage.


