
Rezumat

Sunt principiile oncologice compromise în colectomiile
laparoscopice?

Introducere: Tehnicile laparoscopice pentru rezecåiile de colon
au avantaje clare faåã de tehnicile chirurgicale clasice. Deæi
atât colectomiile laparoscopice cu asistenåã manualã (HALC),
cât æi cele total laparoscopice (LAC) sunt modalitãåi valide în
tratamentul cancerului de colon, superioritatea uneia sau
alteia dintre aceste tehnici nu a fost încã demonstratã din
punct de vedere oncologic.
Material æi Metodã: Acest studiu retrospectiv a evaluat rezul-
tatele comparative ale colectomiilor laparoscopice cu asistenåã
manualã æi celor total laparoscopice. Studiul s-a desfãæurat 
pentru o perioadã de 5 ani la un spital comunitar din Statele
Unite ale Americii, asociat cu un program de rezidenåiat în
chirurgie. S-au analizat datele demografice ale pacienåilor, 
locaåia tumorilor æi stagiul neoplasmelor. Rezultatele celor douã
tehnici chirurgicale laparoscopice au fost comparate în ceea ce
priveæte numãrul de ganglioni limfatici în specimenul rezecat,
prezenåa marginilor de rezecåie pozitive pentru neoplasm, 
timpul operator, durata spitalizãrii æi prezenåa complicaåiilor
postoperative.
Rezultate: În perioada studiatã, HALC a fost efectuatã la 50
de pacienåi, iar LAC la 23 de pacienåi. Datele demografice
au fost similare între cele douã grupuri. Timpul operator a
fost mai lung pentru LAC, comparativ cu HALC (178 vs.
125 min., p<0.05). Numãrul de ganglioni limfatici prezenåi
în specimen a fost mai mare la pacienåii care au fost operaåi

prin tehnica LAC, comparativ cu HALC (14 vs. 10,
p<0.05). Nu au existat diferenåe semnificative în ceea ce
priveæte marginile pozitive, complicaåiile postoperatorii sau
durata spitalizãrii.
Concluzii: Deæi în instituåia noastrã tehnica HALC a fost
mai prevalentã æi a fost asociatã cu durata operatorie mai
scãzutã, numãrul de ganglioni limfatici prezenåi în 
specimenul rezecat a fost scãzut comparativ cu tehnica LAC.
Principiile oncologice trebuie respectate mai presus de orice,
indiferent de tehnica chirurgicalã aleasã.
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Abstract 
Background: Benefits of laparoscopic techniques over 
traditional open techniques in colon surgery are well recog-
nized. Although both hand-assisted laparoscopic colectomy
(HALC) and laparoscopic-assisted colectomy (LAC) can
beeffective in the treatment of colon cancer, the superiority
of either technique has yet to be determined for oncologic
procedures.
Materials and Methods: A five-year retrospective study 
comparing outcomes of hand-assisted laparoscopic and 
laparoscopic-assisted colectomies for cancer was conducted at
our community-based teaching hospital. Demographic data,
tumor location and stage of the disease were analyzed.
Outcomes compared between the two procedures included
number of lymph nodes retrieved, presence of positive 
margins, operative time, length of stay, and number of early
postoperative complications.
Results: Fifty patients underwent HALC, while 23 underwent
LAC during the study period. Demographic data were similar
between the two groups. Operative time was longer for LAC,
compared with HALC (178 vs. 125 min., p<0.05), however,
the average number of lymph nodes retrieved was significantly
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higher in LAC compared with HALC (14 vs. 10, p<0.05). No
significant differenceswere recorded for positive margins, post-
operative complications,or the length of hospital stay.
Conclusions: While HALC was more prevalent at our institu-
tion and proved to be associated with decreased operative
times, the number of lymph nodes retrieved was sub-optima-
land compared less favorably with LAC. Above all, oncologic
principles should be respected and achieved regardless of the
operative technique used.

Key-words: hand-assisted laparoscopic colectomy, laparoscopic
-assisted colectomy, HALC, LAC 

Introduction Introduction 

When laparoscopic assisted colectomy (LAC) surgery was first
introduced as an effective technique for colon resection, the
initial literature comparing LAC to open colectomy showed
multiple short-term benefits, including decreased postopera-
tive pain, earlier return of gastrointestinal function, shorter
hospitals stays, and fewer postoperative pulmonary and wound
complications. (1,2) Furthermore, when performed following
established oncologic principles, LAC matched the short- and
long-term outcomes of conventional open surgery (OS).(3)

Hand-assisted laparoscopic colectomy (HALC) is a hybrid
technique that employs a special hand access device. By use of
this special technology, maintenance of a pneumoperitoneu-
mis possible while the surgeon inserts a hand into the
abdomen to assist in visualization, retraction, dissection, and
the use of laparoscopic instrumentation. (4-6) The procedure
augments tactile feedback and increases the ease of handling
large mobile organs, thus allowing HALC to be less difficult to
perform technically than a LAC. (7) Although the incision
made in a HALC is larger, HALC has a shorter learning curve
compared with LAC. (1) Despite these differences, comparison
studies of HALC and LAC have shown that short term out-
comes and costs are similar. (8)

Some studies have compared the ability to conform with
oncologic principlesfor LAC and OS, whereas others have
compared OS to a combination of LAC or HALC. (9)
However, few studies have evaluated the ability to abide by
oncologic principles in comparisons between HALC and
LAC procedures. (10)

The purpose of this study was to evaluate our institution’s
initial experience with laparoscopic procedures for colon 
cancer, to perform a comparative analysis of the two procedures
more commonly employed, and to compare their relative
adherence to oncologic principles. 

Materials and Methods Materials and Methods 

After receiving approval by the Institutional Review Board, we
performed a comprehensive retrospective study of the cancer
database of our community hospital. All patient records, 
indicating that a laparoscopic surgical procedure was used as

the means of treatment for colon cancer, were initially
reviewed. Of thepatients in this group, only those who under-
went a laparoscopic operation for colon cancer between
January 2004 and June 2009 were included for further review
for this study. Patient identification was obscured to protect
their privacy and to prevent against any bias. The patient
records were divided into two groups, based on the operation
performed, HALC or LAC. The two groups were then 
compared with regard to patient demographics, tumor location
and stage. Additionally, operative outcomes for each procedure
were evaluated and analyzed, including specimen margin 
status, lymph node retrieval yield, operative time, conversion
rate, postoperative complications (i.e., cardiac, wound infec-
tion, ileus, intra-abdominal abscess) and post-operative length
of hospital stay. 

Statistical analysis was performed with Chi-square and 
t-test as appropriate, with a p value of 0.05 or less considered
significant.

Operative technique 

The procedures were stratified according to the location of the
lesion and by the technique used to perform the resection. A
laparoscopic-assisted colectomy indicates that the dissection,
devascularization, and division of the bowel were all performed
intracorporeally. In the case of right hemicolectomies and
transverse hemicolectomies, the upper midline trochar 
incision was enlarged to approximately 5 cm to extract the
specimen and exteriorize the ends of the bowel. A GIA stapler
was then used to create a side-to-side anastomosis. The bowel
was then placed back into the abdomen, the wound closed,
and pneumoperitoneum restored. The laparoscope was 
reinserted to evaluate the anastomosis in-situ. Conversely, if a
sigmoid colectomy or low-anterior resection were performed,
after the colon and mesentery were stapled, a trochar incision
was enlarged to approximately 3 to 4 cm to extract the 
specimen and exteriorize the proximal end of transected colon.
A 29- to 31-mm EEA anvil was inserted into the proximal
colon and secured with a purse-string suture. The colon was
then placed back into the abdomen and the port site closed.
Pneumoperitoneum was restored, and an EEA circular stapling
device was placed transanally to create an end-to-end anasto-
mosis under laparoscopic visualization. 

For hand-assisted colectomies, a hand port was placed at
the beginning of the case in the supraumbilical midline to
facilitate retraction and dissection of the bowel. Once 
adequate large bowel mobilization was achieved, the pneumo-
peritoneum was discontinued.Following resection of the
involved colon and its mesentery, and re-anastomosis of the
proximal and distal segments, the bowel was returned to the
abdominal cavity.

ResultsResults

From January 2004 to June 2009, a total of 73 patients under-
went laparoscopic colon resectionsfor cancer at our community
based teaching hospital. Fifty HALCswere performed by 2 

476



surgeons, while 23 LACs were performed by 4 surgeons. None of
the surgeons were fellowship trained in minimally invasive or
colo-rectal surgery; however, two of the surgeons performing
LAC underwent fellowship training in surgical oncology.
General surgery residents participated in all cases.

There were no clinically significant differences in the
patient age, sex distribution, tumor location or pathologic
stage of the tumor (Table 1). Most lesions were located in the
cecum and ascending colon (38% and 36% of HALCs, and
47% and 34% of LACs, respectively).Stage I was predominant
in both groups (48% of HAL cases and 34% of LAC cases).

With regard to the operative outcomes, the time to 
complete the procedure was significantly higher in the LAC
group (126±38 min. for HALC and 178±39 min. for LAC,
p<0.001). However, the lymph node yield achieved with
HALC was lower than with LAC (9.9±5 vs. 13.8±5,
p=0.007). No significant differenceswere achieved for the
number of positive margins, conversion rate, postoperative
complications, or length of hospital stay (Table 2).

DiscussionDiscussion

The guidelines for care of colon cancer patients suggest that
90-92 % of cases are treated surgically.(11) Extensive reviews
have noted that the use of laparoscopic approaches for 
curable colon and rectalcancer qualify as safe and effective
alternatives to open surgical approaches.(12)

Such favorable outcomes achieved with laparoscopic
surgery for colon cancer have been documented by a 
variety of studies. The findings have noted associated
faster recovery rates and improved short-term outcomes,
shorter hospital stays and fewer complications.(13-16)

HALC is a hybrid surgical technique which integrates 
tactile feedback and direct hand manipulation of tissue into
the laparoscopic approach. Supporters of this technique 
advocate various advantages over total laparoscopic 
procedures, including ease of handling of large organs or 
tissues, shorter learning curves, and better work ergonomics,
especially when dissection in multiple abdominal quadrants
is involved.(6,7,17,18) Moreover, hand-assisted laparoscopic
approaches can be used as an intermediate step by non-
expert laparoscopic surgeons who seek to transition to more
advanced surgical techniques with decreased invasiveness
compared with open surgery. 

Multiple studies have compared the outcomes of HALC
and LAC for various surgical conditions, including cancer,
and most authors agree that HALC is usually associated
with decreased operative time compared with LAC.(8,19-24)
Similarly, in our retrospective study, HALC patients had 
significantly shorter operative times compared with LAC.
This variation may be influenced by different factors, which
cannot be controlled in a non-randomized study. They vary
from patient related factors such asbody mass index or the
presence of abdominal adhesions, to surgeon related factors,
includingoperative experience and/or the extent of resident
involvement with the case, or to operating room related 
factors, such as nursing or anesthesia delays. 

Similar conversion rates to open surgery for the two
groups were demonstrated in our study, which is consistent
with the findings of other authors.(10,20,21,24) Likewise, no
statistically significant difference was shown in the post-
operative complication rates.

The length of hospital stay is used by many authors as an
indirect reflection of the cost of hospitalization. One could
speculate that the decreased incision size associated with
LAC and the absence of the hand port leads to decreased
bowel manipulation and subsequent ileus, as well as wound
related complications in LAC. However, a meta-analysis by
Aalbers et al. found no significant difference in the length
of stay between the patients operated by HALC or LAC.(25)
In our study, HALC patients had a shorter length of stay
compared with LAC patients, but statistical significance was
not achieved.

The 2011 report by the National Comprehensive Cancer
Network (NCCN) entitled,“Clinical Practice Guidelines in
Oncology: Colon Cancer version 3,” states that a minimum of
12 lymph nodes must be examined to clearly establish stage II
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Table 1. Demographic data of hand-assisted and laparoscopic-
assisted colectomy patients

HALC (n=50) LAC (n=23)

Male : Female 27:23 9:14
Median age (years) 77 (51-88) 72 (57-95)
Tumor location in Colon

Cecum 19 (38%) 11 (47%)
Ascending 18 (36%) 8 (34%)
Transverse 5 (10%) 0
Descending 2 (4%) 1 (4%)
Sigmoid 6 (12%) 3 (13%)

Stage
Stage I 24 (48%) 8 (34%)
Stage II 18 (36%) 5 (21%)
Stage III 7 (14%) 6 (26%)
Stage IV 0 0

HALC – hand-assisted laparoscopic colectomy, 
LAC – laparoscopic-assisted colectomy

Table 2. Outcomes of patients undergoing hand-assisted and
laparoscopic-assisted colectomies for cancer

HALC LAC p value
(n=50) (n=23)

Operative time (min.) 126 178 <0.001
Lymph node yield 9.9 13.8 0.009
Positive margins 2 (4%) 0/23 NS
Conversion rate 4 (8%) 4 (17%) NS
Postoperative complications 14 (28%) 5 (21%) NS

Ileus 5 (10%) 3 (13%) NS
Cardiac 4 (8%) 0 NS
Wound infection 1 (2%) 1 (4%) NS
Intra-abdominal abscess 0 1 (4%) NS
Other 4 (8%) 0 NS

Length of stay 5.5 6.8 0.07

HALC – hand-assisted laparoscopic colectomy, 
LAC – laparoscopic-assisted colectomy, NS – not significant



colon cancer.(26) Even for Stage III disease, the number of
lymph nodes retrieved correlate with survival.(26, 27) The
lymph node retrieval yield is of fundamental importance 
regarding any surgical technique when trying to comply with
oncologic principles. Very few studies to date have performed
sound oncological comparisons between HALC and LAC.
Targarona et al. found no difference between HALC and LAC
patients with regard to intraperitoneal tumor cell dissemina-
tion, specimen length, and number of lymph nodes harvested.
(10) However, a study by Ringley et al. concluded that the
lymph node yield was significantly lower in LAC cases com-
pared with HALC (8 vs. 16).(22)This is contrary to the findings
of our study, in which LAC patients had a significantly higher
lymph node yield compared with HALC patients. We justify
this finding by the difference in technique between the two
procedures. In HALC, the involved segment of large bowel to
be resected is brought outside the peritoneal cavity, and the
mesentery is stapled similarly to the open technique, as close to
the base as possible, but through a small incision sometimes
with less than optimal visualization and mobilization.
Conversely, most of our LAC patients underwent stapling of
the mesocolonintraperitoneally, with adequate retraction and
visualization, and the opportunity to bring the stapler jaws as
close to the base of the mesentery as possible.

Our study has some obvious limitations. Because it is 
retrospective, there is no opportunity for patient randomi-
zation. Two general surgeons performing HALC were 
compared with four surgeons performing LAC, of which two
were fellowship trained in surgical oncology. Furthermore, the
technical skills of the surgeons, or the extent of resident
involvement as primary surgeon, were not quantified.

In conclusion,thisretrospective study suggests that LAC
appears to be superior to HALC for lymph node retrieval and
oncologic resection in accordance with established standards
of care. HALC is associated with decreased operative time, but
not decreased length of stay. A prospective randomized study
with strictly controlled procedures established for surgeons and
pathologists is indicated to validate these findings and 
conclusionsmore definitively. 
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