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Abstract
The safety and utility of the laparoscopic approach to definitive gallbladder . Within the last 5 years, safely performed
laparoscopic extended resections in specialized centers have begun to be published as well. The aim of this review
is to revisit the dogma of only open surgical approach for gallbladder cancer. Traditional limitations and restraints of
minimally invasive approach are discussed and advance in laparoscopic hepatobiliary surgery is emphasized.
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Introduction
Current concerns regarding the laparoscopic approach
The diagnosis of gallbladder cancer is made in two distinct clinical
fashions: Preoperatively, those patients who have suspicious lesions
found with laboratory work or imaging based on history and physical.
And incidental, (most common) those patients in whom diagnosis is
made by pathology after laparoscopic cholecystectomy or those with
gallbladder features concerning for carcinoma intraoperatively. Due
to the relative low incidence of gallbladder cancer and lack of distinct
symptoms, gallbladder cancer can be found at advanced stages and
diagnosis is still usually made postoperatively [1].
For lesions found incidentally, a laparoscopic approach was thought
to be a disadvantage primarily because of increased biliary leak rates,
delay in the ability to perform an unexpected extended resection, and
port site metastasis. Early laparoscopic intraoperative biliary leak rates
reached 26-36% [2-4] potentially transforming early lesions to T4
disease with major impact on survival: 75% 5 year survival rate in T1a/
T1b to 10% 3 year survival in T4 [5]. Furthermore, early publications
on laparoscopic cholecystectomy even for localized disease showed
generalized worse outcomes [6].
Adding to the concern was the argument that an initial laparoscopic
approaches found to have unexpected, advanced tumors upon entry
into the abdomen or gallbladders with concerning appearance
(thickened or infiltrated gallbladder walls) would require extended
resection [7,5]. Thus, these patients would require referral to a center
where extended resection could be performed, resulting in treatment
delay and potential disease advancement.
Early publications citing port site metastasis in rapid and delayed
fashion also raised concern over the laparoscopic approach for
gallbladder cancer in any setting [8-10]. Frauenschuh et al. showed
that trocar site recurrence occurs in 11-20% of laparoscopic cases
compared to wound recurrence of 3% in open cases [11]. Additionally,
higher abdominal wall recurrence rates have been reported [12]. Initial
thinking was that port site recurrence could be avoided by the use of
laparoscopic bags, however port site metastasis has been reported in
cases where the specimen was collected in a laparoscopic bag and no
perforation of the gallbladder occurred during the case. Doudel et al.
aimed to explain this phenomenon through the theory that recurrences
results from exfoliation of cancer cells into the peritoneum and onto
instruments themselves without obvious perforation [13].
For lesions diagnosed preoperatively, concerns are centered on the
lack of oncologic minimally invasive surgical experience and potential

Surgery Curr Res
ISSN: 2161-1076 SCR, an open access journal

safety of laparoscopic extended resections (resection of segment IVB
and V or 2 cm margins around the liver bed and portal lymph node
dissection), as well as, the previously described issues above. Multiple
publications have shown improved survival in patients with extended
resection of gallbladder tumors that have penetrated the muscularis
mucosa [14]. Furthermore, Dixon et al. reported findings that patients
with all stages of gallbladder cancer, even stage III and IV, have
improved survival with R0 resection; showing an overall 5 year survival
improvement from 7% to 35% when considering all stages [15]. Along
similar lines, Fong et al showed that even for bulky, locally advanced
tumors of the liver classified as T3/4, radical resection offered survival
advantage [16]. However, other studies suggest that only stage II disease
benefits from extended resection [17]. Definitive recommendations
are more nuanced in T1b tumors. Glauser et al. reiterated the survival
advantage for extended resection in T2/3 tumors, but did not show
survival advantage in T1b [18]. Overall, the indication for extended
resection of gallbladder carcinoma has grown to encompass tumors
previously thought to be unresectable, as well as tumors that were
thought to be treated with cholecystectomy alone. An early comparative
study showed that of patients with T2 or T3 disease, 5 year survival rate
for laparoscopic cholecystectomy alone was 0% compared to 63% for
patients that were converted to open extended surgery. These findings
provided showed the need for R0 resection and raised concerns over
the safety of laparoscopic cholecystectomy for gallbladder cancer [6].
Along similar lines, it has become more apparent that even
gallbladder cancers confined to the gallbladder wall may have the
potential for nodal metastasis. Without lymph node dissection, these
tumors have the potential to be inaccurately down-staged. Yokomizo et
al. showed the benefit of extended excision and lymph node dissection in
patients with T2 tumors. Of 18 patients empirically treated with radical
resection and lymph node dissection, 2 were shown to have lymph
node metastasis. Over 27 months, these patients had no recurrences
and exhibited an improved overall survival of 87% in T2NO and 54%
in T2N1 [19]. More evidence was provided for the necessity of lymph
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node dissection in T2 as Gourgiotis et al showed that 39-54% of T2
lesions had lymph node metastasis [20]. Furthermore, other studies
have shown that nearly 20% of T1b tumors had lymph node metastasis
[21]. Shibata et al. went to show that among the independent predictors
of poor survival: T3 staging, R1 resection and lymphatic invasion;
lymphatic invasion had by far the highest disease-specific survival
hazard ratio of 5.97 compared to 2.33 for T3 and 3.17 for R1 resection
[22]. These findings argue that lymphatic invasion may be the best
predictor for malignant phenotype and further showing the need for
lymph node dissection in lower T rated tumors. These reports predated
publications of feasibility of laparoscopic lymph node dissections and
thus called into question the appropriateness of laparoscopic surgery in
any tumor greater than T1a.
In summary, current recommendations for surgical management
of gallbladder cancer are that initial cholecystectomy is adequate for
T1a, questionable for T1b, and extended cholecystectomy should be
offered for T2 lesions. Occasionally there is also an indication for radical
cholecystectomy with resection of adjacent organs in T4 lesions. As
previously outlined the role of laparoscopy is limited secondary to
technical ability and risk of tumor dissemination associated with
laparoscopy [23].

The data supporting a laparoscopic approach
As laparoscopic cholecystectomy became more common in
practice, retrospective studies on incidentally found gallbladder
cancer countered early apprehension for the laparoscopic approach.
To date, the largest series published on laparoscopic cholecystectomy
for gallbladder carcinoma is Ouchi et al. who detailed 498 patients. In
this retrospective series from Japanese cancer registry, patients with
T2 and greater disease were subjected to interval extended excision
in an open manner, while T2 or less were treated with laparoscopic
cholecystectomy. 5-year survival rates were shown to be 99% for T1a,
95% for T1b, 70% for T2, 20% for T3, and 0% for T4. When these results
are compared to results of open approach (100% for T1a, 75% for T1b,
87% for T2, 17% for T3, and 0% for T4), laparoscopic cholecystectomy
did not result in worse survival in T1 and T2 lesions. In fact, clinically
significant improved survival rates were documented in T1a and T2b
[24]. These findings were reiterated by subsequent studies who did not
find that laparoscopic approach worsened survival [25], particularly
in T1 and in situ disease [26]. Additionally, Ouchi et al. showed that
open interval extended resection did not affect disease progression or
survival. Subsequent publications also show that interval, definitive
resection at a later time in these cases did not affect survival [17].
Western studies, although less powered, echo the results of the
Japanese findings. Gumbs et al showed no morbidity or mortality at
3 months for 3 patients with T2 disease who underwent laparoscopic
radical resections. Liver margins of 3-5 cm were achieved, exceeding
the accepted margins for open surgery [27]. Clearly, larger reports are
indicated, but initial results have been encouraging for the safety of this
technique.
Though beyond the scope of this report, robotic hepatobilairy
surgery is an evolving subject. It may offer a minimally invasive
alternative for surgeons not comfortable with advanced laparoscopic
skills. Shen et al has even described a series of 5 patients treated with
radical resection robotically. No conversions to open or intraoperative
complications were reported [28].
As discussed in the previous section, portal lymph node dissection
is now indicated for lesions as low as T1b. Initial reports on laparoscopic
radical resection have also detailed the safety of lymph node dissection.
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Gumbs et al was able to sample an average of 6 lymph nodes in their
reports and adequately stage node status [29]. In a limited study,
adequate lymph node sampling was also reported in a robotic
approach [28]. Similar to laparoscopic radical resection, the efficacy
of laparoscopic lymph node dissection for gallbladder cancer requires
larger scale reports, but initial findings are highly encouraging.
Finally, there have been multiple publications arguing that port
site metastasis from early stage disease in gallbladder and other cancer
has been a myth. Ouchi et al. did find a 20% perforation rate that was
unrelated to depth of invasion and a higher rate of port site metastasis
in patients with perforated gallbladders as opposed to nonperforated
[24]. However, it remains to be proven that the same mechanism
could not happen in open surgery. Lundberg et al reported that while
laparoscopic cholecystectomy had a higher rate of port site metastasis
than open, open cholecystectomy did result in 6.5% instance of
incisional recurrence [30]. Fuks et al. has shown that port site excision
offers no survival advantage in incidentally found gallbladder cancer
[31]. Additionally, recent studies have shown that it is associated
with already existing peritoneal deposits or distant metastasis [32]. It
is clear that peritoneal metastasis at the site of the port is a result of
aggressive tumor biology rather than a technical failure. Subsequently,
the necessity of port site excision has been debated [33].

Advantages of laparoscopy
Staging laparoscopy has been shown to clearly identify patients
with certain unresectable gallbladder cancers, thus saving patients the
morbidity of unnecessary laparotomy, as well as expediting initiation
of chemotherapy and radiation therapy. Goere et al. showed that for
liver metastasis and peritoneal seeding staging laparoscopy could find
62% of lesions with 83% accuracy. However, staging laparoscopy was
unable to find vascular invasion and distant metastasis in any of the
cases. Overall, staging laparoscopy was able to avoid laparotomy in 36%
of patients who were initially candidates based on imaging [34]. Other
studies have found this yield to be as high as 43% [35]. More recent
studies have shown staging laparoscopy to find 94.1% of unresectable
tumors secondary to liver metastasis or peritoneal deposits [36].
With the advent and utilization of laparoscopic ultrasound,
staging laparoscopy has become even more effective at improving
the accuracy of preoperative staging. Nadeem et al. was able to find
18% of locally advanced disease initially unvisualized, and went on to
prove that implementation of this technique is cost effective as well
[37]. Furthermore, in patients with tumors of T2 or less, the combined
modalities of laparoscopic ultrasound, computed topography, and
endoscopic ultrasound are able to rule out liver metastasis at rate
approaching 100% [38]. Staging laparoscopy has a clear indication for
accurately staging gallbladder cancer found on preoperative imaging.
Opportunity remains for improvement in this technique, along with
other preoperative imaging modalities, to find distant metastasis and
vascular invasion.
In addition to the above advantages discussed laparoscopy offers all
of the benefits implicit in laparoscopic surgery. The entire abdominal
cavity is easily visualized as opposed to what can be visualized through
a subcostal incision and the classic beneficial triad of less blood loss,
length of stay and early recovery has been documented for laparoscopic
cholecystectomy compared to open. McMahon et al. showed that
laparoscopic compared to open cholecystectomy resulted in hospital
stay was reduced by 2 days and patients returned work sooner. The
complication rate was identical at 20% [39]. Other studies have gone on
to show that, as a result of these factors, laparoscopic cholecystectomy
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results in reduction of hospital costs [40]. Considering these advantages,
the ability to perform a R0 resection or complete lymph node dissection
laparoscopically should nevertheless remain at the forefront of decision
making.

Conclusions
The majority of gallbladder cancers are found incidentally after
simple laparoscopic cholecystectomy by surgeons not specialized in
hepatobiliary surgery or surgical oncology. For in situ and T1a lesions,
this procedure is adequate and no further intervention is needed.
Extended resection for T1b lesions is debatable. If a gallbladder is found
to have appearance concerning for malignancy, obvious advanced
disease is present, or disease is found preoperatively, referral is a
specialized center for extended resection is indicated. As the field of
laparoscopy has advanced, extended laparoscopic resections are now
possible for the majority of surgically treated lesions. However, excision
of T2-4 lesions and portal lymph node dissection laparoscopically should
be treated on an individual basis considering the surgeon’s technical
ability, specific features of the lesion, and confidence in performing a
R0 resection. Prospective studies on this matter would provide further
clarity.
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