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Abstract

Pancreatic cancer is the tenth most common cancer and the fourth leading cause of cancer deaths in the United States. Surgery remains a
cornerstone in the treatment of pancreatic cancer. Unfortunately, the percentage of patients presenting at the resectable stage is minimal.
Although computed tomography (CT) scan remains the best modality to stage the tumor for resectability, laparoscopy and laparoscopic
ultrasound offers its own advantages. Extended lymphadenectomy, portal vein resection, and arterial reconstruction have also been explored
in multiple studies to enhance staging. The traditional pancreaticoduodenectomy (Whipple’s procedure) with regional lymphadenectomy

is still the standard of care in the surgical treatment of pancreatic cancer.
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Introduction

Pancreatic ductal adenocarcinoma is the tenth most
common cancer diagnosis in the United States. It
represents the fourth most common cause of cancer
deaths, with nearly 40,000 deaths reported in 2010.

Although surgery is the main therapeutic modality for
pancreatic cancer, only 10-20% of patients are eligible
for resection at the time of presentation.”’ We searched
Medline from 1940 to 2011 using the keywords pancreatic
cancer and staging, surgery, management, treatment, and
laparoscopy. The information contained in our review
was synthesized from other review articles, guidelines
from Gastroenterology societies and original articles.

Laparoscopic Staging
Contrast enhanced computed tomography (CT) is the
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preferred test for cancer staging. However, laparoscopic
examination of pancreatic tumors allows direct visualization
and along with laparoscopic ultrasound (LUS), it can
reveal intra-parenchymal liver metastases, tiny peritoneal
metastases, and vascular invasiveness of the tumor giving
us a clearer picture of the resectability of the cancer.

In recent years, laparoscopic staging has been a major
advance in the staging of pancreatic and periampullary
tumors.7” In patients who appear to have a resectable
cancer on a helical CT, 20-30% have undetected local
spread or hepatic or peritoneal implants, which prevent
curative resection.”®! As new modalities for nonoperative
palliation, such as biliary stenting are now available, a
formal laparotomy is frequently not needed. In such
cases laparoscopic staging may help to avoid laparotomy
in advanced disease and minimize the morbidity. Simple
laparoscopy allows sampling of visceral and peritoneal
surfaces, which would detect otherwise undetectable
metastasis. Staging laparosocopy with frozen section
evaluation of the biopsy specimens can be followed by
a formal laparotomy for tumor removal using the same
anesthesia. This method reduces unresectable disease at
laparotomy by up to 50% in some studies.>”]

Diagnostic laparoscopy with the use of ultrasound
improves the accuracy of predicting resectability up to
as high as 98% in some studies.”!
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Bemelman, et al. studied 70 patients with pancreatic
cancer with laparoscopy and LUS. In this staging study,
21 patients had metastatic disease. In addition, out of 49
patients undergoing laparotomy, 21 of 22 considered
resectable after LUS examination were resected; 6 of 13
patients that were considered “probably resectable” as
well as 2 of 14 that were initially considered unresectable,
were, in fact, resected. The overall sensitivity and
specificity for determining resectability was 67% and
96%, respectively. In this study unnecessary laparotomy
was avoided in 14 patients (19%) and a surgical decision
was changed in 18 patients (25%) using laparoscopy
and LUS.I

The use of Doppler flow techniques now allows us to
identify vascular encasement or occlusion as well.[**!
Conlon, et al. conducted further in-depth laparoscopic
staging by examining the celiac, periportal, and
peripancreatic lymph nodes.!! Laparoscopic peritoneal
washings are also subjected to cytological analysis
to determine patients with disseminated disease."!
Unfortunately as these procedures are time consuming,
they extend operative time and may also necessitate
two surgical procedures, one for staging and one for
resection, which increases costs and patient morbidity.

In some studies, the accuracy of laparoscopy in
combination with LUS for assessing resectability
approaches that of open laparotomy without significantly
increasing morbidity or mortality. As with other
ultrasound techniques, LUS is limited by observer
variation. Selective use of laparoscopy with LUS for
staging in questionable unresectable cases seems to be
rational.

Surgery in Pancreatic Cancer

The surgical approach depends on the location of the
tumor and adjacent invasion. Patients with pancreatic
cancer may be classified as resectable, locally advanced,
and metastatic. Recently a few patients have been
classified as borderline resectable as well.

Tumors that are potentially resectable are defined as those
that have not encased the portal and superior mesenteric
veins and not invaded the roots of the celiac or superior
mesenteric arteries. Such resection is the best option for
disease free survival. Most resectable tumors are those
of the pancreatic head and the procedure of choice is a
pancreaticoduodenectomy (PD) (Whipple’s procedure).

Pancreaticoduodenectomy

PD was first started in the United States by Allen O.
Whipple in 1935 as a two stage procedure; the first

operation involves a cholecysto-gastrostomy, followed
3-4 weeks later by resection of the stomach, pancreas,
and duodenum. Dr. Whipple described a one stage PD
in 1941.1"%21 Whipple’s surgery involves resection of
the head of the pancreas, distal bile duct, most of the
duodenum and proximal jejunum. The procedure is
very demanding and requires precise dissection around
portal and mesenteric vessels as well as three distinct
anastomoses. In the mid-1970s, mortality and morbidity
was so high that a palliative bypass was considered
a preferred procedure.®?® Since that time, a steep
reduction in perioperative mortality with PD has been
noted.!" Postoperative mortality has dropped from 20%
to less than 5% at some centers.

In alarge single-institution study, Winter, et al. evaluated
the outcomes of 1175 patients who had PD for pancreatic
ductal adenocarcinoma from 1970 to 2006. The operating
time was 380 minutes with a median blood loss of 800 ml.
Perioperative mortality was 2% and morbidity stood at
38%. The average length of stay was 9 days, and median
survival time was 18 months.!"”!

Near-zero mortality, which is defined as less than 2%,!
is being reported in many 100+ patient case series.
One reason for the decline could be concentration
of procedures at high volume centers.'?l This can
be seen from the fact that low volume centers still
have a mortality of 15-20% in national surveys.*2!
Data from Maryland, New York, and the national
Medicare database showed a 3- to 5-fold increase in
mortality at low-volume centers (defined by fewer
than five cases per year) compared with centers that
do 20 or more cases. The experience of the operating
surgeon has also been correlated to low postoperative
mortality.?! The decrease in mortality at high volume
centers parallels a decrease in mortality of other surgical
procedures as well as improvements in intensive care,
diagnostic and interventional radiology, and nutritional
support. Improved prophylaxis and management of
infection, gastrointestinal hemorrhage, and venous
thromboembolism are other potential causes. Thus,
postoperative cardiopulmonary complications and
gastrointestinal hemorrhage that were very common in
the past have sharply reduced. In addition, disruption
of the pancreatico-jejunal anastomosis, which was a
common cause of death, now rarely leads to death.*

Wagner, et al. observed a significant difference between
patientswhohad R1resections (mediansurvival, 11.5months)
and RO resections (median survival, 20.1 months) and
concluded that RO resection is a significant independent
predictor of long-term survival.”!

However, not all studies found resection margin to be a
significant factor for survival.*!
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Morbidity with PD

Although mortality has decreased, morbidity after PD
still has major morbidity. Improvements in surgery have
reduced leakage at the biliary-enteric anastomoses to less
than 5%.% In contrast, leakage at the pancreaticoenteric
anastomoses still occurs in 10-20% of cases.l' This is
the weak point of the operation and leakage is most
common when the pancreatic duct is small and the
gland is very soft.®! As per current reports leakage at the
pancreaticojejunostomy leads only to an increased length
of stay and rarely to reoperation or death.*

The most common postoperative complication of PD is
delayed gastric emptying, probably due to disruption
of enterogastric signaling after duodenectomy. Once
it was thought that this was more common in patients
undergoing pylorus preservation.” More recent evidence
shows that the rate of this complication is equally high
in Classic Whipple’s with hemigastrectomy.?! This
complication is seen in nearly 20% of cases and ranges
from mild nausea to persistent vomiting requiring
nasogastric suction. It is rarely life threatening but leads
to a prolonged hospital stay. A randomized prospective
trial of erythromycin showed a modest but statistically
significant improvement in gastric emptying post PD,
probably due to its effect on motilin receptors.*”)

Long-Term Survival with PD

Five-year survival after Whipple’s for ampullary, bile
duct and duodenal cancer has always ranged between
30% and 50% in most series and resection of a mucinous
tumor of the pancreas results in more than 75% survival at
5 years.®l In contrast, the long-term survival for pancreatic
adenocarcinoma has been very dismal. A literature review
of articles around the world over the past 50 years has
shown a 5 year survival of 4% post-curative resection.”!
Unfortunately, some of these patients noticed a recurrence
beyond 5 years suggesting no cure of their disease.
Recently though, large case series from high volume
centers have shown that better long-term results to the
tune of 20%, 5-year survival are possible with documented
pancreatic adenocarcinoma.®31 With disease free resection
margins, no lymph node metastases and small tumors, 40%
of patients may survive to the 5-year mark. Not all recent
series have shown this improvement though and this
should be remembered. Possible causes for improvement
may be improvements in diagnosis, surgical technique,
and the use of adjuvant chemo-radiotherapy.

Pylorus Preservation

Pylorus preserving pancreaticoduodenectomy (PPPD)
was first described by Dr. Watson in 1944.52

Traverso and Longmire further stimulated the interest
in PPPD where the entire stomach, pylorus as well as
3-6 cm of duodenum is preserved and a duodenojejunal
anastomoses is made. The purpose of this operation is
to reduce complications of hemigastrectomy-dumping,
marginal ulceration, and bile reflux gastritis.* Studies
have confirmed preservation of pylorus function and
decreases in dumping and enterogastric reflux.® Other
surgeons point to the fact that in the era of H2 histamine
receptor blockers and proton pump inhibitors, marginal
ulceration is uncommon. In addition, they feel that
delayed gastric emptying is more common in pylorus
preservation, although this is not supported by
randomized studies.® The adequacy of this operation
as a cancer operation has not been proven, although data
has shown no difference in morbidity, mortality, and
long-term survival between this and hemigastrectomy .

Pancreaticoduodenectomy vs Pylorus
Preserving Pancreaticoduodenectomy

There was always a controversy over the benefits of
PPPD versus PD. There were a number of studies
comparing PD with PPPD. A Cochrane review included
all randomized, controlled trials between March 2006
and January 2011 with a total of 465 cases and found
no differences in morbidity, mortality, and survival for
patients receiving PPPD or PD. Contrary to the perceived
benefits of preserving the duodenum, the bulk of the
literature shows no difference in outcomes after PPPD
was compared with PD.FI

Classic Whipple’s vs Total Pancreatectomy

Classic Whipple’s with preservation of pancreatic body
and tail was considered inferior to total pancreatectomy
by some. Total pancreatectomy was thought to offer more
extensive resection for extensive and multifocal disease
and potentially removed more involved peripancreatic
lymph nodes.’”*! In addition, this procedure did not
need a pancreaticoenteric anastomoses.

It was found that the development of diabetes, which
was brittle and hard to control, was universal with total
pancreatectomy. In addition, pancreatic cancer was
rarely found to be multifocal® and this type of surgery
did not remove a greater number of lymph nodes that
a periampullary tumor metastasized to.*”! In addition,
pancreaticoenteric anastomoses leaks now rarely lead to
death.?* Thus total pancreatectomy is now only done
in cases where the tumor has spread to the body and tail.

Distal Pancreatectomy

The surgical standard of care for pancreatic cancers of
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the body and tail of the pancreas is distal pancreatectomy
(DP) and splenectomy. Dr. Bilroth first introduced distal
pancreatic resection in 1884. Patients with pancreatic
body or tail masses do not become symptomatic until
their disease frequently has reached an unresectable
stage. Long-term outcomes after attempted resection
are poor as well .44

Sperti, et al.*! reported on 24 patients who underwent DP
for adenocarcinoma of the body and tail of the pancreas
with no adjuvant radiotherapy or chemotherapy. They
observed a morbidity of 25% and a mortality rate of 8%.
The 5 year survival rate for these patients was 12.5%,
which was similar to rates reported for survival after
PD for pancreatic head cancer.

The patients who will benefit the most from DP are those
with neuroendocrine or mucinous tumors where cure
rates postresection are high.

Regional Pancreatectomy

Fortner’s group at Memorial Sloan-Kettering Cancer
Center championed an extensive operation for
cancers in the pancreatic head and named it regional
pancreatectomy.*! This operation involved a total or
subtotal pancreatectomy and resection and reconstruction
of the superior mesenteric vein-portal vein-confluence and
an extensive en bloc regional lymph node dissection.*!
Fortner’s experience in 56 patients demonstrated a high
major morbidity and 30-day mortality of greater than
5%.141 Of the ones who survived more than 30 days,
some succumbed to surgical complications after a 30-day
or greater postoperative hospitalization. Long-term
survival was connected to tumor size. Five year survival
for a tumor with a diameter <2.5 cm was 33%, for a
size 2.5-5 cm it was 12%, and for size >5 cm it was 0%.
These figures were not better than the classic Whipple's,
but morbidity and mortality was greater.*”! Sindelar
showed similar findings of greater morbidity and
mortality with this procedure compared with traditional
Whipple’s surgery.[* Sindelar also found occurrence of
loco-regional spread and distant metastases with this
radical operation, thus disproving the theory that this
extra dissection would provide better control of tumor
spread.! The main legacy of regional pancreatectomy
is that two of its principles - portal vein resection and
extensive lymph node removal have survived.

Subtotal Stomach-Preserving
pancreaticoduodenectomy
Subtotal stomach-preserving PD aims to preserve as

much stomach as possible while minimizing problems
related to delayed gastric emptying that are associated

with preserving the pyloric ring in the face of a loss of
vagal innervations.*!l In this procedure, the duodenum,
pylorus, and 1-2 cm of stomach are resected with
the pancreatic specimen and the jejunal anastomosis
fashioned to the distal antrum. One study compared
the incidence of delayed gastric emptying after this
operation with standard or pylorus-preserving PD.5!
Although the rate was marginally less compared with a
pylorus-preserving operation, there was no difference
from conventional PD. The incidence of ulceration may
be higher than with conventional PD (due to retained
antrum producing large amounts of gastrin), but no
improvements in median survival or disease-free
survival have been demonstrated with this procedure.
Some surgeons feel that by not performing antrectomy,
the yield of lymph nodes in the resected specimen is
reduced, thus altering the stage of disease.

Portal Vein Resection

In some instances, the evidence of portal vein involvement
or superior mesenteric vein involvement is obvious
intra-operatively. In many studies, tumor involvement
of the portal vein has been associated with a very poor
outcome.?%! One reason could be that tumors that
involve the portal vein are ones that are biologically more
aggressive or it could be that the portal vein is involved
purely due to anatomic location of the primary tumor
and if such a tumor undergoes margin-negative resection
a very good outcome could be obtained.

Hence, the question arises whether resection of the portal
vein along with PD will improve outcomes.

Results from a study of 110 patients from the
M.D. Anderson Cancer Center and the Memorial
Sloan-Kettering Cancer Center suggest that patients
undergoing portal vein resection have a similar
morbidity and mortality compared with those having a
standard PD. The median survival was about 2 years in
both the cohorts.>

Analysis of resected specimens also showed that tumors
that involve the portal vein did not have a greater chance
of aneuploidy or a likelihood of being node positive
compared with tumors that do not. Thus, they are
not biologically more aggressive but rather this is an
unfortunate anatomic result.>!

Interestingly not all patients with portal vein invasion
have true histologic invasion by the tumor. In many cases,
peri-tumoral inflammation mimics tumor invasion. The
rates of histologically confirmed vein invasion found in
the literature range from 52% to 78%.**! Nakagohri,
et al. found only 52% of patients who underwent PD
with portal vein resection had invasion on histology."”!
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When comparing patients that have portal vein resection
with histologic portal vein invasion to those having
resection with negative histology, a higher rate of
positive margins and poorer prognosis was seen in the
former. Thereby, the significance of achieving negative
margins with PD and portal vein resection was evident
in many studies.[**¢!]

A study done at the University Of Pennsylvania
concluded that in patients with portal vein involvement
that is otherwise resectable with tumor negative margins,
en bloc resection should be done.!

The major reason for a tumor not being resectable is
circumferential involvement of the portal and superior
mesenteric vein and occlusion of the portal vein with
resulting mesenteric vein hypertension. Tumors encasing
the portal vein often also invade the superior mesenteric
artery. Many high volume centers do not perform PD
if preoperative staging shows encasement of the portal
or superior mesenteric vein.®* However, the recent
classification includes a borderline resectable stage
where vessel encasement is less than 180°.

PD in conjunction with portal vein resection is now
accepted therapy in many specialized centers, with
equivalent outcomes when compared with PD alone It
is obvious from all these studies that PD with portal vein
resection does not lead to improved survival over PD
alone. However, it helps in making the tumor amenable
to complete resection. Thereby, these patients who are
now able to undergo complete resection of their tumor
have significantly improved survival compared with
patients with unresectable disease.

Extended Lymphadenectomy

The regional lymph nodes usually resected with the
PD include anterior and posterior pancreaticoduodenal
nodes. Periampullary malignancies may metastasize
to lymph nodes beyond the limits of standard
Whipple’s.[*] In order to remove regional nodes
before distant spread many investigators proposed a
wide lymph node resection from the celiac axis to the
iliac bifurcation, along with portal-mesenteric lymph
nodes.[®% The Japanese who aggressively adopted
this technique, demonstrated better results compared
with historical controls or contemporary populations
undergoing standard PD.[>¢!

Extended lymphadenectomy included removal of lymph
nodes from the hilum of the liver and along the aorta
from the diaphragm to the inferior mesenteric artery,
laterally to both hila of the kidneys and circumferential
clearance of the nodes along the celiac trunk and superior
mesenteric artery.

There are at least three prospective, randomized,
controlled trials that have been published by
Pedrazolli, et al., Farnell, et al., and Yeo, et al., which
looked at the utility of performing PD in conjunction
with extended lymphadenectomy.[64678]

A formal meta analyses reached the same conclusion!®”!
as did a prospective randomized controlled trial at Johns
Hopkins Hospital.[*

Therefore current evidence does not support extending
lymphadenectomy with PD compared with traditional
regional lymphadenectomy for the treatment of
pancreatic cancer.

Arterial Resection/Reconstruction

Locally advanced tumors include tumors, which invade
or encase the arterial vasculature, including the hepatic
artery, celiac trunk, or superior mesenteric artery.
Encasement of less than 180° is considered borderline
resectable by some surgeons. Nakao, et al. studied an
arterial resection of the celiac artery in 3 patients, the
hepatic artery in 9 patients, and the superior mesenteric
artery in 3 patients undergoing PD, total pancreatectomy,
or DP. They observed a 1-month mortality rate of 35.7%
in the above scenarios.” Takahashi, et al. in a study of
16 patients observed a mortality rate of 44%."!]

Studies by Yekebas, et al. and Stitzenberg, et al. have
shown improved survival with arterial resection./>”?!

Thus, although some studies seem to show improved
survival in these select patients compared with palliative
measures, arterial invasion still remains a contraindication
to surgical intervention in the majority of patients.

Pancreaticojejunostomy vs
Pancreaticogastrostomy

In most series, the three leading causes of morbidity after
PD are delayed gastric emptying, wound infection, and
pancreatic fistula resulting from a pancreatic anastomotic
leak.>7+78 Failure of a pancreatic-enteric anastomosis to
heal after PD can be a source of considerable morbidity
and can contribute to mortality. The incidence of
pancreatic anastomotic leak ranges from 5% to 25% in
most series. Because pancreatic fistula has been such
a common problem after PD, various techniques of
managing the pancreatic remnant (body and tail of
the pancreas) have been studied.” A re-popularized
option for enteric drainage of the pancreatic remnant
is pancreatico-gastrostomy. Reported results of
pancreatico-gastrostomy have been favorable, with
low rates of pancreatic fistula and mortality.[®%52
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A prospective randomized clinical trial found that
pancreatic fistula is a common complication after PD,
with an incidence most strongly associated with surgical
volume and underlying disease, but their data did not
support the hypothesis that pancreatico-gastrostomy is
safer than pancreaticojejunostomy or is associated with
a lower incidence of pancreatic fistula.*!

Pancreaticoenteric Anastomosis

Leakage at pancreaticoenteric anastomosis was
reported to double postoperative hospitalization in
a large patient series.*!] There are two main types
of anastomoses done - intususcepting and duct to
mucosa. Pancreatic fistula formation rates using
either techniques have been found to be equivalent.®!
Recently, several studies have championed a meticulous
duct to mucosa anastomis, where the cut edges of the
pancreatic duct are anastomosed to the intestinal mucosa
through a small opening in the jejunum, under loupe
magnification with fine absorbable sutures to reduce
pancreatic fistula development to less than 5%.5%1 Some
studies have looked at using somastatin analogues such
as octreotide to reduce pancreatic fistulae. Unfortunately,
several randomized trials of octreotide use in Whipple's
for prevention of pancreatic fistulae have shown no
benefit.[5#1

Adjuvant and Neoadjuvant Chemotherapy

As previously seen, surgical therapy has only modest
success in pancreatic cancer and chemoradiotherapy has
been pursued to reduce local and regional recurrence
postsurgery. The classic study for chemoradiotherapy
in pancreatic cancer was done by the Gastrointestinal
tumor study group (GITSG).

It prospectively randomized patients undergoing curative
resection to no additional therapy or combined bolus
5-fluorouracil (5-FU) and external beam radiation therapy.
Despite small numbers, a significant survival difference
was seen with those in the additional therapy arm
surviving 20 months vs 11 months in the resection only
group.® GITSG confirmed this in a subsequent trial.[*’

An initial report by the European Organization for
the Research and Treatment of Cancer (EORTC)
showed no benefit of adjuvant chemoradiotherapy,
but a recent reanalysis showed 14% increased overall
survival at 2 years (37% vs 23%), which was statistically
significant (P = 0.049) and thus supported adjuvant
chemoradiotherapy for pancreatic head cancers.!”)
A distinct multi-institutional study, European Study
Group for Pancreatic Cancer-One (ESPAC-1), which
was criticized for methodological shortcomings

showed benefit only with 5-FU but not with adjuvant
radiotherapy.”

A population-based study of the Surveillance,
Epidemiology, and End Results (SEER) registry with
2636 patients records from 1973 to 2003 (1123 received
adjuvant radiation therapy and 1513 did not) was
conducted to determine the survival benefit of adjuvant
radiotherapy.’"! After a 19-month follow up, median
survival was 18 months vs 11 months favoring the
adjuvant radiation group. (P < 0.01). In addition, Cox
regression analysis showed a statistically significant
survival benefit (Hazard ratio 0.57 (95% confidence
interval [CI] 0.52-0.63), P < 0.01).°

A recent phase I1I European trial demonstrated survival
benefit of single agent gemcitabine adjuvant therapy with
median disease free survival times of 13.4 months vs 6.9
months in control (P <0.001)./4 A single-institution phase
II chemo-radiation adjuvant therapy study by Picozzi,
et al. in Seattle, using a combination of 5-FU, cis-platinum,
and interferon-o. as radiation sensitizers, showed a
drastic improvement in median survival time and 5-year
survival rate (longer than 36 months and approximately
50%, respectively) in a cohort of patients after surgical
resection.”® If the above results are confirmed by a
multi-institutional phase Il trial of the American College
Of Surgeons Oncology group, then it will be a dramatic
advance in the future of pancreatic cancer therapy.

Recently several groups have suggested preoperative
neoadjuvant therapy for periampullary tumors.***! An
advantage of this approach is shrinkage of primary, so
that surgical resection is easier. In addition, those who
will not receive postoperative adjuvant therapy due to
complications will at least receive preoperative therapy.
Such therapy may also decrease tumor dissemination
at surgery. Although the feasibility and safety of
neoadjuvant therapy has been clinically demonstrated
and efficacy is also considered encouraging in phase
IT studies,”®! this therapy is currently considered
experimental. Although this will change in the future,
for current practice adjuvant chemoradiotherapy may
be considered for patients who are undergoing curative
resection if no clinical trials are available.

Summary

The current accepted practice for staging is dynamic
contrast enhanced CT scan and laparoscopy with
LUS may be indicated for a selected group of patients
who are not clearly defined by CT scan. The preferred
surgical modality in pancreatic cancer is PD or PPPD.
There is no evidence that PPPD is better than PD.
RO resections with negative margins with traditional
regional lymphadenectomy is the standard of care.
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The extended lymphadeectomy does not offer major
advantage over the typical regional lymph node removal.
Though portal vein resection does not offer any benefit
in outcome, it helps many patients who were initially
classified as unresectable to get surgical treatment and
make it obvious that portal vein involvement is not an
absolute contraindication for surgery. Fewer studies
showed increased survival with arterial resection and
reconstruction, but with high mortality rates, and
therefore, is not a recommended approach. We did not
discuss the use of neoadjuvant chemotherapy, which is
beyond the scope of this review.
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