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“ Traction & Counter - traction” —
A Basic Beauty in Surgery

Pulling a part of a human body in one direction is traction and the use of an opposing
force to balance it, is counter-traction; - probably a 5im|:.'|iﬁﬂd definition. Tracton and
counter-tracion, along with maintaining excellent exposure is one of the fundamental
principles of nearly all forms of surgical dissection. Its Newtonian: equal and opposite.
Althuu_gh in routine practice all of us think very little about this basic maneuver , still we all
can appreciate that better exposure of operative field, stabilization and precise procedure is
possible only with proper traction and counter-traction. However it is to be remembered

that, when we give respect to tissue in return, it will give respect to us.

“There is never enough horsepower.............,
Just enough traction”™
= Carrot Shelby

Une of the great pleasures ol operating is having an assistant who can read the Surgeon’s
mind on table, so that actions are co-ordinated and balanced. Constantly in motion | it is an
ever changing dance as if we were tethered together by a silk cord and each move the
surgeon initiates, perfectly mirrored by the assistant standing opposite side, keeping the
cord absolutely taut. [t happens in a constant Aow with no exchange of words. It will be a
mere injustice on my part, if | say that this beautiful maneuver (traction and counter-
traction) is part and parcel of General Surgery only; rather in all cormers of operation like
Orthopedics, Obs-Gynae, Ophthalmology, ENT, Laparoscopy and even Robotics etc. etc.,
traction and counter-traction plays a pivotal role.

Philosophically too traction has an impact on our future plans and visions.

“Vision without traction

s mevely hallucimation......”
is merely hallucimation PRt

Surgery has travelled a long way since the days of its father Sushrutaa and the journey
still continues, exploring new horizon. Fractionization of General Surgery in to Bariatric,
Oneco, Robotic, Alhasshown a great impact on our perception. But still this small basic trick
of frackion and counter-traction will not allow us a chance to delete its footprint in operations

in the days to come.
Long live ASA
Long live JASA j
|
_—'—'_'_'_FH-".

Dr. Debabrata Dutta
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A Cave af Lagusddcopic Right &nleriar Sschonectamy hfter Partial SH RedecHan Uging the
Cranio - Vervrsl Approach

A Case of Laparoscopic Right Anterior Sectionectomy after
Partial 58 Resection using the Ccranio - Ventral Approach

Abstract :

Laparoscopic  hepatectomy has been rapidly widespread and
currently highly difficult procederes such as sectionectomy hawve
been also performed, We report a case of a laparoscopic right
anterior sectionectomy wusing the cranio-ventral approach, The
patient was an B0+ear-old man whe underwent laparoscopic
resection of aliver metastasis from rectal cancer. 7 months later, the
liver metastasis recurred in the dorsal region of 58, and the
laparoscopic right anterior sectionectomy was scheduled, Although
adhesions and =cars due to the previous hepatectomy were
abserved, transection was performed from the root of the hepatic
vein to peripheral side without significant blood loss. Pathologically
surgical margin was negative. The patient was discharged on
postoperativg day 8 without any postoperabive complicabions. The
cranio-ventral approach may be useful in laparoscopic right anterigr
sectionectomyin cases of repeated hepatectarmy,

Introduction:

Laparoscopic  hepatectomy has been rapidly widespread and
currently highly difficult procedures such as sectionectomy have
been also perfarmed. The hepatic veins run and serve as landmarks
between the sections, and exposure of the hepatic velns Isimportant
for accurate sectionectomy. There are various approaches to the
main hepatic vein, and we use a cranio-ventral approach in which
transectionis performed from the root of the hepatic vein,

Case Report:

An Bl-year-old man with a history of hypertension underwent a
laparoscopic partial 58 resection after resection of the primary
tumor for rectal cancer and 2 simultaneous liver metastasls, The
main trunk of Glissorwan pedicle of segment 8 (GE] and middie
hepatic vein (MHV] were exposed to secure the surgical margin, &
fallow-up CT seven months after hepatectormy revealad the liver
metastazis (Fig.lajand the repeated hepatectorry was scheduled,

His fiver function was normalSince the tumor was close to the
previously resected lesion, the resection of the tumar including the
scar was necessary, so theright anterior sechonectomy with
combined resection of MHV was scheduled (Figlh),
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Intraoperative findings

Figl a CT image
Enhanced CTshowed the 3 cm sized low-density area

in dorsal area of 58 and It was close to the scar of  piceaction from the root of MHV. MHV was
the previous hepatectomy (arrowhead). dissected from the root side. MHV: middle hepatic
wEin

Fig.1b Pre operative Simulation 3D image

The feeder of the tumor was darsal branch of GE,
but the G5 bifurcation was close by, andright
anterior EEI:l'iEII!'IECtI:Imlr'W-ES- nacessary o ansura
surgical margin, The MHY was in the scar area, and a
combined resection was necessary at the peripheral
side of the VE bifurcation. The line i transection line
of veins and the Glissonean pedicle. Arrows shows
the direction of dissection.

Dissecrion of RAGE. RAGP could be found behind V5.
RAGP: right anterior Glissonean pedicle

| i n .'I Fig 3c
AT / Isolation of RAGP. RAGP was isolated after liver tran-
b "l section argund it Cistyc plate was continuous to

Fig.2 Port placement RAGP. CP: cystic plate

P: port for Pringle maneuver
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Fig 3d

Dissection from the root of RHV. it was also dis-
sected from the root and fully exposed. RHV: right
hapatic vein

Fig 3=
Final view after removal of specimen.

Surgical procedurs:

The patient was positioned In left semi-lateral posi-
tion, We used a 3D flexible scope (ENDOEYE FLEX
0%, OYMPUS) The first port was inserted from the
upper right side of the umbilicus using the opan
method, Three 10-mm and one S-mm  ports Kii
Advancad Foation Sleeve®, Applied Medical were
inserted into the right subcostal area (Fig.2). After
detaching adhesion at the previously resectad lesion
and around diaphragm, the root of the hepatic vein
wias dissected. Liver transection was perfaormmed
under Pringle maneuver {20 min clamping, 5 min
declamping) using CUSAEcel+®*{Integra LifeSciences).
Liver transection was started from the root of MHY
to peripheral side, and then the MHY was isolated-
near the scar at the peripheral side of the V8 bifur-
cation (Fig.3a).The liver transection was procesded
along V5 toward the hepatic hilum (Fig.2b) andthe
right anteriorGlissonsan pedicle |RAGP) was solated
following liver transection along the gallbladder bed
from the caudal side(Fig.3c). The demarcation line
was Identified after clamping the RAGP and the
tumor was confirmed within it The RAGP was
transected using linear stapler after cholecystec-
tamy and liver dissection around the RAGP. The RHY
was exposed from the root side and dissected
toward peripheral side (Fig.3d), and the liver
parenchyma was liftedand transected toward the
demarcation line and then the resection was
completed (Fig.3e). The operative time was 284
minutes, and blood loss was 400 mi. Since no
bleeding or bile lkeakage from the cut surface was
observed, and the drain was not placed.

Result:

The postoperative oourse wwas uneventful without
any complication, and the patient was discharged on
the postoperative day8.Pathological examination
revealed liver metastasis from the rectal cancer and
showed negative surgical margin.

Discussion:

The hepatic vein |& important as a landmark in
laparoscopic anatomical liver resection, and the
main hepatic wein is exposed on the dissection
plane, 5afe exposure of the hepatic vein leads to
maintenance of an adeguate dissecton plane {1){2}.
An international consensus conference was held at
the congress of the Japanese Saciety of
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Hepatabiliary and Pancreatic Surgery in 2021 with
the airm of identifving the anatomical landmarks and
surgical approaches necessary to safely perform
endoscopic surgery, Three types of approaches were
claszified and defined according to the site where
the hepatc wein Is first exposed: cranko-ventral
approach, cranio-dorsal approach, and caudo-
peripheral approach (1} (3). Care must be taken to
avoid split injuries when exposing the hepatic vein,
and |zcerations are often stretched and difficult to
stop when moving the device from the peripheral
side ta the rootaf itf2). On the ather hand, pulled-up
injuries are caused by moving the device from the
root of the hepatic vein to the peripheral side, but
since they do not extend to the central side,
hamastasis can be achieved by compression with
gaure or soft coagulation (2], In addition, there s a
capsule covering the entire liver including the
Glissonean pedicles and hepatic veins called
Laenec's capsule (5], and dissecticn from the root of
hepatic vein maintains the strength of hepatic vein
by dissecting at the layer that makes Llaenec’s
capsule attach to the hepatic wvein, which takes
advantagein bleeding {6). On the other hand, it was
reported that dissection from peripheral side of
hepatic vein detaches the Laenac's capsule from the
hepatic vein, resulting in venous wallfagile[7). For
these reasons, we use the cranic-ventral approach
when exposing the main hepatic vein.

The cranio-ventral approach is particularly useful
when dissecting the Rex-Cantliz line, not only
expasing MHEY, but also allowing us to approach GB
and RAGE hy dissecting along the hepatic wein. Omn
the other hand, from the viewpoint of isolatingRAGE,
there are extrahepatic, Intrahepatic, and transfiss-
ural approaches (3) and our approach to RAPG was
the transfissural approach. Anatomically MHY and
RAGP is close andRex-Cantlie line is easy to transect
as It s an anatomical plane, Therefore, when the
cranio-ventral approach I used for llver transection,
the RAGP can be safely isolated without damaging
the hepatic hilum such as bleeding and bile duct
imjury. We mainly use the cranio-ventral approach
for the cases in which the transection line iSRex-
Cantlie line, and we can isolate the Glissonean
pedicle in addition to creating dissection plane, so
the extrahepatic Glissonean approach s not always
MECEssary,

In this case, the cranio-ventral approach was useful
because the simulation prior to hepatectomy
showed that 3 combined resection of MHWY was
necessary, and the MHY needead to be isolated on
the central side from the scar. Furthermaore, the right
anterior Glissonean pedicle could also be safely
isolated with dissection along the hepatic wein
toward hepatic hilum.

Conclusion:
The cranio-wentral approach may be wseful in
laparoscopic right ankerior sectonectomy in cases of

repeated hepatectomy.
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Surgical Site Infections in Acute Peritonitis Experience
at a Tertiary Care Centre

Abstract:

Introduction: The Surgical Site Infection (551} is a common
post-operative complication and nosocomial infection causing sub-
stantial morbidity in the surgical patiants, The incidence of 55! was
found to be higher in emergency surgeries than that of elective ones,
The burden of identifying the patients at risk of 551 and its preven-
ton is necessary and |5 o challenging task to the treating surgeons.,
This observational study was undertaken to elucidate the incidence
of post operative wound infection and its contributing factors among
patients undergoing surgery for acute peritonitis and to identity the
microbes associated with 551 with  antibiotic sensitivity pattern.

Materlals and Methods ; ; A total of 100 patients of either sex
between the age group of 18 to B0 undergoing laparotomy for acute
peritonitis were taken up for study. The data on its demographic
incidence, assoclated of co-morbidities, nutritienal status [HBY,
serum proteins) duration of surgery, culture sensitivity of Infected
materials were collected. Chi-square test was performed for data
analysis. Results and observations: This study showedwound infec-
tions{551) developing in 32 cases[32%). Male inthe age group of 41-
60 had maximurm rate of 551, The rate of infection was high when the
aperation proceeds tor more than 2 hrsiP =0.0028) duration. The
infection rate of 551 in patents with co-morbidity was higher [p=0.
0022).E. coli being the most commaonest arganism found inthe
wound showing highest sensitivity to gentamicin, Piperacillin +
Tazabactum and imipenem/Meropenem. Conclusions: The incidence
of surgical site infection increases with elderly male, Obesity,
anaemia, hypoprateinemia,long duration of surgeryE.coli predomi-
nates as Infective organism sensitive to penicilling aminoghcasides
and carbapenem group of drugs.and carbapenem group of drugs.

Keywords @ Acute  peritonitis-comorbidity-551-Ecoli-peniciliin-
carbapenem.

Introduction :The Surgical Slte Infection {S51) 5 the common [eOeEL=
aperative complication and nosocomial infection causing substantial
morbidity in the surgical patients, The incidence of 55| varies from
12-26%[1]when all abdominal surgeries are put together The

incidence of 55 was found to be higher in emergency surgeries.
Surgery for Acute peritonitis is an emergency life saving procedure,
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there is minimal scope for preoperative optimization
of co morbid liness and chronic disease states. in
trauma patients, there are additional risk factors
including mechanism of injury, organs imeolved,
severity, contamination of the wound, presence of
foreign body, hemodynamic instability, blood trans-
fusionsi{d] etc. 55Is lead to increased hospital stay,
increased consumption of medical resources and
financial burden on the patient. Inappropriate
surgical prophwdaxis adds 1o the cost of medical care
and exposes the patient to toxic effects of drugs and
promotes the development of antimicrobial resis-
tance. The burden of identifying the patients at risk
of 551 andits  prevention is necessary and |5 a
challenging task to the treating surgeon. This abser-
vational study was undertaken to elucldate the
incidence of post operative wound infection and its
contritkating  factors among  patient  wndergoing
surgery for acute peritonitis and to identity the
microbes associated with 551 and the antibiotic sen-
sifivity patterm.

Materials and Methods : In this study, a total of 100
patients of either sex between the zge group of 18
to 60 undergoing laparotomy for acute peritonitis
wire taken up for study. All patients with immune-
compromised state like, HIV, Autoimmune disorders,
patients with previous laparotomies were excluded.
The demographic incidence, association of co-
morbidities, nutritional status (HB%, serum pro-
teins),duration of surgery, culture sensitivity of
infected materials were gathersd. Post operatively
the surgical site was assessed after 48 hes up o 8
days . The status of surgical site at discharge also
noted,

Data Management and Analysis: All data obtained
from patients was entered into a proforma. At
analysis, each item in the gquestionnaire was
analysed separately wusing the tally method.
Chi-sguare test was used for data analysis.

Results and observations : This study comprises 100
emergency cases wndergoing various abdominal
operation in surgical units of Guwahati Medical
College and hospital, Guwahati. This present study
comprising off 100 abdominal surgical wounds
shows infection developing in 32 cases, the inci-
dence of infection is 32% All the patients 18 years to
&6l years of age of either sex were included in this

study, Infection rate was found be higher in the age

group 51-60 years (45%) and least infection rate was
found In the age group 18-30 years {10%). Incidence
of infection increases with age which may be due to
in decreased immunocompetence and accumulation
of comorbid condition in old age group. Total
number of male patients were 56 and female
patients were 44 the incidence of wound infection
was found to be more in males (35%) which may be
attributed to a greater number of emergency cases
[p value=0,6548], In this study, there were BOcases in
tlass 3 contaminated one and 20 class 4 dirty cases.
Out of 20 dirty types of wounds, 12 got infected and
out of B0 contaminated types of wounds, 20 got
Infected{Table 1), Incidence of 55 In dirty wound
(60%] is higher than the incidence of 581 in
contaminated wound{25%).The difference was
found to be statistically significant {P=0.008). Out of
31 patients, 17 ([53%) dewelop 551 when the
operation proceeds more than 2hrs and out of &8
patients, 15{22%) develop 551 when the operation
proceeds more ocour between 1-2 howrs. The study
shows there is gradual increasing trend In infection
rate when the operation proceeds for more than 2
hrs and was considered statistically significant (P =0,
0028). The infection rate was higher in patients
assoclated with predisposing factors, Obesity | 100%)
which was statistically significant {P=0.0307},
Diabetesi66.67%) and hypoalbuminemia [(66.67%)
were the most commaon predisposing factors which
were found o be statistically Insignificant as sample
cize was limited(Table2}.The infection rate of 55l in
patients with predisposing factors was higher [50%)
in comparison with patients without predisposing
factors (20%).This association was found to be
statistically significant {p=0.0022}.

Table 1: Factors Associated with 551 for surgery In
Acute Peritonitis:

1. Total numbers of study populations:100. 2 Total
noscf 551 3 2[32%].
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The most frequent organisms cultured were E, coll,
(50%, P value of 0.00001). Klebsiclla prneumoniae
{20%, P=0.0092) and P. aeruginosa (20%, P=0.0092)
n which was statistically significant. Sensitivity of the
infecting Organisms =1 highest with
Piperacillin+Tazabactum and Imipenem followed by
Vancomycin.

Table 2: Morbidity Factors Associated with 551 for
surgery in Acute Peritonitis:

1. Total numbers of study populations ; 100, 2.Total
nos of S51:32(32%).
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Discussion : Despite the advances in the operative
technigues amngd a better understanding on the
pathogenesis of the wound infections, post opera-
tive wound infections continue to be a major source
of morbidity and mortality for the patients
undergoing operative  procedures in  this  study
lowest incidence was found in 18-30 years (10%) of
age group. The highest incidence was in the 51-60
vears (45%) age group™®? The incidence of 551 was
higher in males [35%) than that of females {(27%). In
this study the number of cases with post operative
wound infection in emergency surgery are 332
accounting for 32% of the incidence *** The reason
of post operative wound infection being the most
patientsoperated for emergency surgery had hollow
viscus perforation with contaminetion of perltoneal
cavity causing contamination of wound™™* In the
present study, the wound infection rate for contami-
nated and dirty cases is 25% and 60% respectively =
B In the present study it was seen that operation
taking more than two hours of duration hadhigher
rateof 551 (53%). Duration of procedure has been
found to be an independent risk factor and any
procedure that lasts longer than 120 minutes is
indeed a high risk for surgical site infection ™" In
the present study infection rate In patients having
predisposing factor/factors was found to be higher
(50%) than to the patients without predisposing
factors {20%), In this study all

patients with Obesity [3/100%) resulted with 55l
Diabetes (66.67%) and Hypoalbuminemia (66.67%)
were found to be other important predisposing
factors for increased incidence of wound infection
followed byhyperreninemialS0%), Anaemia (S0%]
andlaundice [50%) “"*The most common Drgan-
ism encountered in post operative wound infection
in this study was Escherichia coll {10/50%], followed
by Kiebsiella pneumoniae (4/20%) and pseudomo-
nas (200}, In the present study, the E. coli being the
mast commonintestinal flora might have contami-
nated the wound' % This study reveals E, coli
showing highest sensitivity to Gemntamicin, Piperacil-
lin + Tazobactam and imipenem/Meropenem, The
Pzeudomonas solatas showed good sensitivity to
Piperacilfin-Tazobactam, Ceftazidime and Imipenem,
Staphylococous aureus showed maximum sensibivity
to Linesolid, Ofloxacin and Vancormycin,

Conclusions: The incidence of surgical site infection
increases with old Age Male sex, Obesity, hypopro-
telnagmia, Anaemla, Jaundice, dirty wounds and
prolonged duration of surgery. E.coli predominate in
causing surgical site infection and the infecting
organisms were sensitive to penicillin and carbap-
enem group of drugs,
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Chronic Pancraafitis ~ A Sk Ravies

Chronic Pancreatitis — A Short Review.

Introduction:

The incidence of chronic pancreatitis is 3 to 12 per 100 000 adults
in Iindustrialized countries, and the incidence s increasing.
Treatment is multimodal, and involves nutrition optimization, pain
rmanagement, and when indicated, endoscopic and surgical imtansen-
thon.The prevalence of chronic pancreatitis is S50/100,000 people,
Actual overall Incidence of Chronic Pancreatitis is around 7 -30 per
100,000.The Incidence of CP varies between countries. European
studies commonly show incidence rates around 7 per 100,000,
Higher incidence rates of 14,4 per 100,000 is reported from Japan,

The leading cause of CF in Western industralized countries is aloohol
over-consumption (bebween B5% and 908) followed by idiopathic
{20-25%) and other rare etinlogies (5%} .Chronic pancreatitis often
develops in patients between the ages of 30 and 40, and is more
commaon in men than women,

Chronic pancreatitis is sometimes due to an inherited pene
rutation,

8 NMEW patiemts are added per 100,000 populations per year in the
US of A. But

* Autopsy sUggest a higher prevalence rate for 0.049% -5% and

= in a quarter of patient (20-25%) no cause is identifiable
It is observed that the Life expectancy is reduced by 10-20 years,
As well ashMortality is increased 3.6 fold. The Expenditure burden
is approsimately 17000 USD per year per patient.Improvement of
treatment gives additional 20 years of life to the patients.

Longstanding pre-existing CP is a risk factor for pancreatic cancer.
(Smokers are more prone), Qut of all 1.8% of these patients will
develap pancreatic cancer within 10 years from the diagnosis and 4%
after 20 vears.In one study with 3290 person-years of cbservation,
pancreatic cancers were diagnosed in 16 patients (2.20%, 0.49% per
yvear) after a median follow-up of 2.4 years [range 1.4-6.6), with an
age-and sex-standardized incidence ratio of 1&.1 {95% Cl 10.4-29.5}.
The underlying conditions in the 16 pancreatic cancers were
classified as chronic obstructive pancreatitis (10/63%), chronic
abstructive and calciiving pancreatitis (4/15%), chronic calcifying
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pancreatitis (1/6%), and autoimmune pancreatitis
{1/6%). Factors associated with pancreatic camcer
development included age, parenchymal calcificati-
an, pancreatic duct stricture, and serum CA 19-9
level After adjustment, age over 60 years and serum
CA 19-9 levels greater than 100 U/mL were
independent risk factors for pancreatic cancer.

Some Historical Foot prints:

Bidloo [1685)-- Provided a description of the
ducdenal papillae, the junction of the pancreakic
and common bile ducts, and the hepatopancreatic
ampulla Mater (1720), redescribed the duodenal
papilla originally described by Bidlog; it is now
commonly called the papilla of Vater. MacBurnay
{1878), Used a duodenctomy and papillotomy to
remove calculi in the papllla. Trendefenbung | 1882),
In the process of excising a sarcoma he removed the
tail of the pancreas and the splean. Oddi [1387),
Obzerved and described the sphincter of the hepa-
topancreatic ampulla (sphincter of Oddi). Fitz
{1883), Provided the first complete description of
acute pancreatitis. Opie{1901), Established the
common-channel theony of pancraatitis stating that
Wirsung's duct entered the common bile duct
proximal to their ducdepal emtrance. He also
hypothesized that any stone wedged against the
sphincter of this channel could cavse bile to flow
into the pancreas and pancreatic juice to flow into
the biliary tract producing pancreatitis or cholecys-
titis. In the same report he noted that the islets of
Langerhans were aswociated with diabetes becauses
patients with hyalinized islet celis developed the
disease, Ssoboleff (1902)- Obszrved that acinar
tissue atrophied after ligation of the pancreatic duct
while islet fissue remained wnchanged.Whipple
{1940} Performed a one-stage excision of the entire
head of the pancreas with total duodenectomy with
10-year survival. Eelly, Acosta ([1974)- Reported
gallstone migration through the ampulla of Vater ini-
Hating pancreatitis,

Some Anatomy to understand the probable causes
of continued pancreatitis.

¥

Pic 1. Varlations of pancreatic ducts. Degrees of
suppression of accessory duect. A, Both ducts opan
inte dupdenum (60 percent). B, Accessory duct ends
blindly in duodenal wall. C, Accessory duct ends
blindly before reaching ducdenum (30 percent). D,
Accessory duct has no connection with mainm duct. E,
Accessory duct absent.

Pic 2. . Variations in relation of common bile du and
main pancreatic duct at duodenal papillz.

A, Minimal absorption of ducts Into ducdenal wall
during embryonic development. Ampulla present.

B, Partial absorption of common channel. No true
ampulla presant.

C, Mawimum absorption of ducts into duodenum.
Separate orifices on papilla, no ampulla.

Let us see some Characteristics of the Chronic
Pancreatitls now.

Chroni¢ pancreatitis i a condition where
protractedinflammation of pancreas characterized
by the following features is associated. They are:

= Presence of lesions of chronic inflammation

* Loss of exocrine parenchyma

= |rreviersible fibrosis

= Pozzible subseqguent destruction of endocrine
tissue

= Calcifications
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Chronic (calcifying) pancreatitis |s the most common form we see fene, In this typean intraductal protein
precipitate for various reasons, this calcifies with formation of calculi & obstructs the flow of pancreatic juice.

Types of calcifying chronic pancreatitis are differentiated ax

A Alcoholic

B. Idiopathic chronic pancreatitis

L. Mutritional {tropical) pancreatitis
0. Hereditary Pancreatitis

E. Obstructive Chronic pancreatitis

Mutritional [tropical) pancreatitis is a spedal kind, which is seen in children and is of particular concern. The
following peculiarities of the varlant are worth mention.

= Onset in younger adults with intraductal stones
# Predominant In Kerala, regions of 5 America & Africa
» May be attributed to low protein diet

» Progressive disease with insulin dependent diabetes

Chronic Pancreatitis-Classification is based on microscopic finding in autopsies or specimen removed
surgically. [As per histology)

» Chronic pancreatitis with diffuse or segmental fibrosis
» Chronic pancreatitis with or without focal necroses
» Chronic pancreatitis with or without calcification

» Chronic obstructive pancreatitis

Chronic Pancreatitis — Classification) Grading according to the severity of Scarring in its parenchyma.

Thera are 4 grades of classification as per scarring. These are-
1. Grade | : Slight scarring | perilobular arrangement)
2. Grade || : moderate scarring

3. Grade Il ; High grade scarring | intralobular scars in greater areas)

4. Grade IV : complete scarring & destruction of exocrine parenchyma
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The following chart will give some idea about the various dassifications prevalent amongst the
researchers in various corners of the world.

Previows classification of chronie pancreating

Classifications of

Chronie pancreatitis
Clinical description 1945

Marseille [963

Marszille 1934

Marszille-Rome 1988

Cambridge 1984

Clinical stagpes 1994

Japam Pancreas Society 1997

Zirich Workshop 1997

TIGAR-O 2001
ABC grading system 2002

Manchester system 2006

Major objectives, defimitions, and criteria

Description of the clinical presentation of chronic pancreatitis and
ifs association with inereased sleohol consumption

Desenption of morphologic charsctenstics and etiological factors of the
diszase; no discussion of the correlation between anatomic and functionsl
changes; no categorization according to disease severty or climical
presentation; no inclusion of pancreatic imaging findings

Further description and subctassification of morphological changes;
“phstructive chronic pancreatitis”™ listed as distingt form; no discussion
of the correlation between anatomic and functionai changes; no
categorization according to dizease sevenity oc chinical presentation; no
inchusion of pancreatic maging findings

Further descniption of “chronic caleifving™ and “chronic nflammatory™
pancreatitis as distinet forms; description of etiological factors; no further
elaboration of clinical, functional, or imapng criterid

Classification of disease severity based on pancreatic imaging eriteria
(US, CT, ERCP); further discussion of etiologicel factors, pancreatic
function, and testing for pancreatic insufficiency; morphologic
characteristics not clearly defined

Deetatled subclassification of chronie pancrestitis with comelation of
ehologcal fnctors with dafferent morpholagical forms of the disease;
differentintion of clinical stages of the disense; lmkage of pancreatic
maging findings and functional esting with stiges of the discase

Drescription of chinical presentation and classification of discase in “definite”™ and
“probabie™ chronic pancreatitis according 1o imaging findings, functicoal
testing. and histological examination

Deseription of chinieal presentation and classification of disease in
“gdefmite” and “probable™ chronic pancreafitis according to imaging
findings, functional resting. and histological examination

Deetailed categonzation of etiofogacal risk factors

Drisease prading according to clinscal criteria, bul limited sepasation
of differentdisease severities; not all clinical presentations can be
calegonized

Dnsease grading according to chmeal entena, but mited separation
of differentdisease severities; not all clinical presentations can be
categorized

U5, wirmsonography, CT, computed samography, ERCP, endoscopic remograde chalangiopascresiography
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Pic. 3. Classification systems available to understand Chronic Pancreatitis.
The MANNHEIM factors of disease severity store is also another guideline for understanding the disease.

The M-ANNHEIM mualipbe risk betor classalboation of chaomnic pancrealitis
M Pancreatifis with Mubispie nsk fscnors
A Aldcohnd eonsumplyen

Excessive consumption (=8 g/day | Increased consumption {205}
p'day' s Moderase consumption (<20 g'day)

™ TCORine ConsEmpien
|l e giranne savrobisra: Jhu'\rlpﬂ!m ol fEcOlEE coniinpeian by pack-
Wiaral

™ Mutriiroaisl ERCHOrs

Murition (e g [HEh cahoris propasrbon of
tal ancl protging Hyperlipidemia

L] Heredilury [ncines
Hereditary pancreatstis (defined
ncoording to Whitcomb) Famileal
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Lade-pnses
idinpathic
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Tropacal
PARCIEALEE
| pissible numations in thse PRSSS, COF TR, or SFINET penes)

Efferent T

Annular panireas and other compemtal abnormalies of the
pancress Pancreatic doot obstruction (e.g., tumaors}
Pesttrmomatae
pancreatic duct
scars Aphmcizr of
il cysBinicihiog
Iremnmdagsen ] Foctoes
AulormnEie e realins
Spigren svndrome-associabed chronic
peribcreatingg Inflasmatery bowel Gemse-
associnted chromie pargroatitis Chronic
pancreatitis with auioimmune diseases
(g, primary schernsng cholengitis, primary biliary circhosis )
e | Miscellarecus and rapo
membodic factors
Hyperealeemia and
hyperparnifivraidism
Chrario rennl fnilure,
rrugs & Toxie

The M-AMNHEIM classification = based om the sssumption that, = the majoniy of mbenis, dhoone pencreaintis resulis
from the isderection of multyple risk foctors (M3 The &ferenl rak fistors ae grouped ints the magor subcakeporics of
Aol comuempdion (AL, alcidiee consumps fion {H), msrkiosn) Sowes (W), hevediery Gowors (E1L efferem punoroes
dued Theiors TE, ermmunologien] Besoms 1L amd varioos reve missellsseous gl mesaboles faciors (8]

Herediary sid [omilial penergatitn e defemd scondsg W0 WD Heredinery [crcalily  efiars. s alherwse
usszx plaingsld pascrealitis  inan invidual fes o Tomay i wioch te paacrealitis phsnedy e sppeans oo be BEhetied eough a
theeme-causing pene el nn expressed im an purosomal dominass patiem, Pamilinl pancreststis refers do pomcreatets due
o any cemse tha oocurs in o family with an incidence higher than would be expeosed by chance alane, given e size of he
famnily and mcidence of parcrenice within o éefired popslanon. Thaes, famiknl pencreatiss may or may not be caised by o
penene defect. Miopothie pancrealinis & Selined o pancreabitie in Sokioed cages within & Tnsly, i il Gl olher ciiblg
ol the disease B been gxeludad

Pic, 4. MANNHEIM Classification.

Clinical features of chronic pancreatitis.
Abdominal Pain

# This is indeed leading symptom in BO-90% of Chronic pancreatiis cases, Which is often described as
lone- situated, intermittent or chronic persistent, plercing or sharp pain, It Is maxdmal in right or left upper
quadrants In back or diffuse throughout the upper abdomen, It is also persistent, deep seated &
unrespoansive to antacids. This pain often increased by alcohol Eingestion of heavy meals [(especially foods
rich in fat). The pain lasts for several days

o Symptoms usually subside after 3 to 7 days in uncomplicated cases
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Weight loss / fat and protein malabsorption

& Most will also have massive foul smelling greasy
stools in about 25-33% with chronic calcifying pan-
craatitis (steatorrhoea). Fat & protein malabsorption
when 50% loss of pancreatic secretory capacity is
noticed with Sarcopenia.

* Baoth pain abdomen and Fat malabsorption will
present In upto 70% of patients

Diabetes mellitus

* Present in 70% of patients in presence of
radiographic calcifications.But it tends to ddevelop
freguently in final stage of the condition before
burnout,

* Prevalence in 30-T0% of
steatorrhead calofications.

patients with

Pancreatic exocrine insufficiency (PEI)

# Dpfined as impaired exocrine funcbon of pancreas,
resulting in decreased pancreatic enzyme output B
activity (50-70% of the CP Patients),

Management of Chronic Pancreatitis:

Strategies to improve pain control through behav-
ioural maodification, endoscopic measures, and
surgery must also atcompany management of the
sequalae of complications that arise from endocrine
and exocrine insufficiency.

Therefore, the treatment of Chronic Pancreatitis is
divided Into conservative, operative as well as
Psychiatric involvemnent. An endoscopic subgroup is
gaining ground too, Let us recapitulate about each a
little,

Conservative management : Includes

» Proper balanced Diet and abstinence from alcohol
» Exocrne supplementation to deal with the Pancre-
atic Exocrine Insufficiency (EP1)

= Analgesics

* Pancreatic enzyme supplementation

s Endoscopic technigues like lithotripsy and Stenting
* Somatostatin and its analogue Octreotide (1)

Surgical treatmant, It Ras few variants as glven
balow.

These can either be Drainage procedures like

# LP] {Lateral Pancreaticojejunostamy)
= Puestow's Procedure Ete.

Or Resectional procedures like

® Fron's (The famed Head coring technigue)

= Bernme’s

* Beger Procedure

= Pylorus preserving Whipple's

* Duadenal preserving pancreatic head resection
= Classical Whipple's

In many cases Resectional and drainage combined
procedures are adopted too.

The type of treatment of course depends on the
severity of pancreatitis. The Resectional procedures
like Beger's; Types of Pancreaticoduodenectomy are
difficult procedures and best be tried in centers with
vast experiences in managing such cases, The
inkrinsic scarring as well &5 extra pancreatic fibrosis
make the procedures mentioned above not only
difficult but extremely difficult at times.

In mild pancreatitis;, general complications oocur in
less than 10% of patients and pancreatic Inflammati-
on subsides spontansously. Studies show that
surgery will eventually be required In about 40 to 75
% of patients with chronic pancreatitis during the
caurse of their disease.

In England, over 1,000 people die from acute pam-
Creatitis every year

However only 3-10% of the Survivers of severe acute
pancreatitis will progress into the Chronic Pancre-
atitis stage,

Pathogenesis or pathophysiology

Pathogenesis or pathophysiology of Chronic Pancre-
atitis is poorly understood but, the Edology is well
documented: These can be,

1. Excessive alcohol consumption

2. Cholelithiasis

3. Autgimmune

4. Genetic or hereditary

5. Anatomical variations [Divisurm)

6. Mutritional

7. Smoking Japan, 2016}
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& series of mechanisms are postulated as to the
pathophysiology of developing of Chronic Pancre-
atitis. These are-

i The direct effect of toxic metabolites [e. g.
tobacco, alcohol) on acinar cells,

(i) A "twe-hit” model in which an eplsode of acute
pancreatitis causes activation of pancreabic stellate
cells with subsequent fibrosis,

(i} Ductal dysfunction causing ocbstruction second-
ary to formation of protein plugs,

{iv] Owidative stress in aclnar cells secondary to free
radicals promoting fusion of lysosomes and

vl A necrosis-fibrosis seguence as a result of
repeated episodes of acute pancreatitis

To organize and classify patients with CP has led to
development of multiple classification systems over
the years, from Comfort 2t al In 1946 to the
Marsellle, 1583, Cambridge, 1995, Zurich and TIGAR-
0 systems amongst others | More recently, the M
ANMHEIM |, 2017, classification has sought to unify
these systems and permit aetiology and clinical
severity to be included in stratification. (Pic.3 & Plec.
4]. Whilst these systems have contributed greathy 1o
the study of Chronic Pancreatits, none of them are
specifically focused on a surgical approach. Although
patients may be classified by these systems as
“probable pancreatitis” (Zurich system), “moderate
changes” (Cambridge system) or “M-ANNHEIM C",
none of these though do not assist the surgeon in
making the managemeant decisions,

With the increasing evidence [0 SUpport surgery in
treatment of Chronic Pancreatitis, there 5 a need to
stratify patients differently to aid the operative
decision-making prooess.

The frequency of a pancreatic burnout Increased
with prolonged disease duration and was observed
in a maximurm of 38% of patients after 20 vears of
harboring the disease,

Develapment of a pancreatic burnout was signific-
antly associated with aloohol consumption [P < 0.05,
Mann-Whitney U test), but not with other etiologic-
al risk factors, After a disease duration of more than
10 years, the likelihood of a2 burnout was 8 times
higher In alcohelic Chronic Pancreatitis than in
nonzalcaholic Chrenic Pancreatitis (35% confidence
interval, 1.5-42.0; P=0.015 Ilogistic regression
analysis].

Dite and colleagues studied the effects of Endo-
scopic therapy and surgery.

Inaseries, 72 patients were randomized to study the
effect of surgery and therapeutic endoscopy.
Resection was the most commen surgical procedure
[B0%) while surgical drainage was performed in 205
of patients,

Sphincterotomy and stenting (52%) andfor stone
removal in 23% of patients were the most commonly
performed intervention in the endoscopy arm.
Initial success rates for pain reliet were sirmilarly high
(> 50% of patients with at least a partial pain relief
afver 1 year follow up) for both groups, these clinical
outcomes changed noficeably after 3 and 5 years
follow up

In the surgical treatment group 42% of patients
showed a persistent complete pain relief after 1 year,
which only slightly decreased to 41% after 3 and to
3T after 5 years. Endotherapy effect substantially
decreased to 11% after 3, and to 14% after 5 years,
Accordingly, the rate of non-responders was disap-
pointingly high with 33-35% in the endoscopy arm
wersus onfy 12-14% in the surgical treatment arm
after 3 and 5 years. Results were similar regarding
the patient’s body weight.

Dite and colleagues concluded that surgery seems to
be superior to endoscopic treatment concerning
long-term pain relief and body weight gain in
Chronic Pancreatitis patients.

(It should be noted however, that endoscopic
drainage techriques in this study did not meet
current standards, as it did not include ESWL and for
some patients only consisted of a sphincterotomy.)

Al long-term follow up of up o ¥ years, these
numbers did not change considerably [38% vs. B0%).
Additionally, endoscopically treated patients under-
went significantly more re-interventions than surgi-
cally treated patients (8 vs. 3 at first follow up and 12
v 4 at the second follow up).

It could be concluded that surgical drainage is
superior to endoscopic treatment and should be
regarded az the preferred treatment option in
patients with advanced disease,

In addition, At onset 8% has diabetes mellitus. After
10 years the number increaszes to B0%. At ten years
50-93% patiants will have pain asking for reduction..
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Finally of these patients, 50-68% will need surgery
for pain or complications.

Some may need Total Pancreatectomy (TP TP
patients nead active management of DM,

12 published articles indicated that Total Pancreatec-
tomy with islet Auto Transplant (TPIAT] is safe, with
a 30-day mortality of 2.1% and a long-term martality
of 1.09 per 100 person-years,

Points to be noted here that :-

= Beduction of alechal does not influence the pain.

= Continued Indulgence lowers survival amongst the
patients suffering from alcohelic Chronic Pancreatitis.
» Avoiding alcohol will improve exocrine function, Sut
not endocrineg function.

Twa systematic reviews which carried out meta-
analyses reportad pooled insulin independence rates
of 27% [95% Cl: 21-33%) and 28.4% (95% Cl: 15.7-45.
Q) at one year and Z1% (95% Cl: 16—27%) and 19.7%
195% CI: 5.1~52 &%) at two years, respectively.
iComplications do occur in Chronic Fancreatitis.

These are

1. Stricture of CBD (5-9%)

2. Pancreatic Ascites (4%)

3. Pancreatico pleural Fistula- Rare

4. Extrahepatic Portal Hypertensicon

5. Splenlc artery Aneurisms

6. Dundenal obstruction in the operated cases [12%)
7. Etc,

One must remember thaugh that Chronic
Pancreatitis cannot be cured and as per the pres-
ent-day understanding can only be controlled.
However, a pood guality of life must be offered to
these unfortunate pationts.

The Gastrointestinal Quality of Life Index is a reliable
score to consider here, The Gastrointestinal Quality
of Life |ndex, a reliable and walidated bilingual
{German and English) instrument developed in 1989,
wias designed to assess 0ol in patients with gastro-
intestinal diseases . The questionnaire constitutes 36
questions with five possible responses for each
question. Each individual response is scored on a
scale of 04 [0 least desirable; 4: most desirabla)
with all the responses summed to give an overall
numerkcal score on a scale of 0-144. & higher overall
score implies better Qol.

Itis not a diagnostic tool and while it can moderately
differentiate between healthy individuals and those
with gastrointestinal diseases, it also does not dis-
tinguish between diseases.

There is another scale. The Abdominal Surgery
Impact Scale [AS15],

The ASIS guestionnaire was initially designed to
assess short-term Qol fellowing abdominal surgery,
The ASS constitutes of 18 questions [scored on a
scale ranging from 1 (strongly agree) to 7 {strongly
disagres).

This is Categorized into six domains:
1. Physical limitations,

2, functional impairment,

3. pain,

4. visceral function,

5. sleep, and

B. psychological well-being.

The score can range from 18 to 126, The ASI5 was
found to be reliable for five cut of six domalns,

Conclusion-

To conclude It can be safely said that the treating
surgeon must have the basic understanding on the
disease, Without appreclating the following facts,
managemant of Chronic Pancreatitis will be unsuc-
cessful as the management not only targets physical
but also the psychological well being.

Chranic Pancreatitis (s 3 Major Disease

= The most common feature is pain

* |t causes Morbidity in Young adults

= |t is more in Men (waorking age group men)

* Only Conservatives give temporary reliaf

= Interventions are needed

* Endoscoplc interventions are good for short term
refief.

& More permanent relief and long lasting relief can
be achieved cnly by surgery

» Resacticnal Surgery is better than Drainage only

= Frey's is a good procedure

* Abctinence fram alcohal improves exocring fune.
ton

= [slet call transplant is a feasible procedure after TP
= Some function, both the exocrine and endocrine
improve after surgerny.
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30 Printing and Ris Printing in Tissue Reconstruclion=Carrent Comce

3D Printing and Bio Printing in Tissue Reconstruction -
Current Concept

Abstract ; 3D technology Is a new armamentarium in the field of
reconstruction. Advances in this field involves synthesis of fiving
tissues, known as 30 bioprinting with precise lavering of cells on
biclogical scaffolds with precisely controlledspatial distribution
growth factors resulting In reconstruction of bioidentical tssue for
using in various type of complex reconstruction. Experimental
studies foliowed by some clinical results shows promising
outcome.'!!

s
Bioprinting
-

B\

il
R

Flg 1. Science of Bla printing: Expermentation 30 PRINTING MACHIMNES

It is important to mimic the Microervironment typical of the tissue
1o be reconstructed, The other two main challenges are optimal cell
viability and tissue vascularization,™

3D Bioprinting recapitulates the native architecture of tissues with
precise deposition of cell containing biginks. The spatiotemporal
control over bioinks deposition permits for improved communication
between cells and the extracellular matrie, which Ffacilitates
fabrication of Anatomically and physiologically relevant structures,

The physiechemical properties of bio Inks, before and
aftercrosslinkl g are crucial for bioprinting compley tesue structures,
The cell viability during the printing process, post crossiinking of
biainks is critical for their mechanical integrity, physiological stability,
cell survival and cell functians, Appropriate polymer selection is
essantial to maintain viability of encapsulated cells and achiave the
necessary mechanical requirements for 3Dprinting.(3) The crucial
bia ink characteristics at pre-extrusion stage include precursor call
viscosity, cell distribution, and blocompatibility, The critical bio ink at

mid extrusion stage considers shear stress minimization through plug
flow behavior, and post extrusion stage includes physiological
stability post cross linking of 30 printed structures,
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3D printed cell delivery scaffolds (Fig2) as beautifully

iNustrated™
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Fig: 2 cell delivery, 3D printing, tissue regeneration.
(Copied framref:3)

Thera are three categories of 3D printing strategies,
1.Ink let = based printing |1BP)

Z.Extrusion based Printing (EBP)

3.Light based printing (LBP)

Biomaterials & cells are generally referred to as “bio
ks, Bio inks- including printable biomaterials, cells,
and other biologics -are materials wsed in 3D
bioprinting to develop tssue constructs and
arganoids. Bio materials provide appropriate
micro-environments and structural supports for cell
adhesion, migration, proliferation and -
differentiation

Types of 30 Bioprinting Technology:

a. Extrusion based bioprinting. Or microextrusion is
the most common method of printing non biological
30 strctures.

b. Pressure assisted bioprinting (PAB)

. Laser assisted bioprinting (LAB) It is based on the
deposition of blomaterials onto a substrate using a
laser as the enargy source,

d. Stereolithography (STL) (29th April 2022 internet)
The argan shortage is a ghabal crisis and there is an
increasing dermnand. With the development of 3 D
printing technokogy, it is espected that not only
tissue bio printing but organ construction will be a
regular phenomenon in future.

Key words: 30 printing, 20 bioprinting, Regenarative
Medicine, scaffald,

INTRODUCTION:

3D printing Is not only used for printing out surgical
models & prosthetics but also 3Dprint can be used
for raconstruction of complex tissues that can ba
implanted to replace various tissues Borgans, the
method known as 30 Bloprinting, In this method Bio
inks are made from a mixture of chemicals, stem
cells or living cells, The actual printing Is carried out
in scaffold consisting of a gel like base made up from
Collagen, Gelatin, Hyaluronan, 5ilk, Alginate or Nano
Celiulase, Thiz development has revolutionized
health care sector and in future it will definitely be a
boon to the patients as well as the caregivers.|®

3D bioprinting offers unprecedented versatility to
co-deliver cells and biomatenals with precise contral
aver deposition of layered cells.

The Process of Bioprinting goes through several
stages.

Design Approach

. s e —— —

Imaging
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Fig 3; Stages of Bio printing.

1.Patient data imaging: A digital file is made from
patients MRI & CT scamns.

2, 30 modeliing : A medically compatible CAD
software to create a 30 CAD model of the implant.

3.Material/ Bio inks: One of the most crucial steps,
which can directly impact the patient.The cartridges
are loaded with Bio inks for bio printing

2. Pre Bioprinting:The loaded cartridges and final

setting of the image is rechecked to efiminate any
oecurrance of failura.
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3. Bix Printing: The Bio Printer prints the model in a
well-gefined modelin a Gal like scaffold (Hydrogel).
Layer by layer of printing continues at a moderate
pace and deposited on the top of previously saobidi-
fied layers amd the completed object takes the
desired shape,

4. Curing 5tage: Once the printing |5 completed, the
Bio printed structure is left in the Gel for maturation
& prowthVarious Factors that influence the curing
process are -Time, UV Light exposure, Temperature,
Chemicals etc,

After sufficient maturation, the printed structure is
separated from hydrogel to be used in implants or
axperiments.Most cases the support material is
meltedaway to release the Bio-printed part easily. =

5. Post BioPrinting: After establishing cytocompatib-
ility, the bio ink can be printed into complex shapes
and geometrics. various other additional biological
and mechanical characteristics are nesd to be
considered, Post printing considerations: a)Optical
image analysis to examine quality, spreading and
printability, b) Compressive mechanical Analysis to
evaluate stability and compressive modulus of the
30 bio printed construct. C) Swelling & degradation
Analysis af the bio ink, which is crucial in designing.
Swelling can influence post printing mechanics.
Eftect of cellular compatibility is an essential partto
understand bio ink — cell Interactions and how the
cell can be stimmulated by Bio ink.

Software CAD was used to develop 3 D structures.
Howewvar, tha argan and tissue printing developed
later, %

Achieving a synergistic balance of all properties
is required to maintain  printabilitywith  active
cellular viability and proliferation. For e.g., Viscosity
influences the ability of bio ink to flow, Bioinks must
overcome certaln amount of stress, deemed yield
stress. This yield stress is the minimum stress that
must be placed on the material for flow to occur

Collagen & the most abundant proteln within the
Human Body & is an important ECMW component.
Both ECM adhesion sies & mechanical properties
are of paramount importance when selecting bio-
material constituents. The main goal of fabricated

ECM iz to provide adeguate sites to the cell for
binding, as well as a 3D architecture& mechanical
stiffness similar to the native tissue

Most structwres like the Ears Neose, Facial bones,skin,
Blood Yesselsetc, and other complex structures can
be bio-printed avoiding complex Bstaged surgical
reconstruction In major wounds, Burn etclt has
been tried to bio print 2 hair folficle and the research
i% o, 5o, in future, one can probably avoeid long and
gxpensive hair implant procedures.

Binenginesrs and surgeons have also made advance-
ment In reconstructing unique pattern of specific
corneas. Bio printing 5kin iz possible  with the
naturally occurring plgmentation. Researchers used
different type of skin cells = melanocytes.”), When it
will be possible to be widely used, it is going to be a
boon to the extensive Burn patients giving them a
new life.

Reconstruction of various tissues is an integral part
of Plastic Surgery. Clinically there may be ciroum-
stances where there |5 significant deformity, which
may be quite difficult to reproduce with complex

30 geometry of the defect. Bioprintingdevice using
biclogical ink, by reconstructing layer by layer over a
scaffold has made it possible and revolutionized the
health care sector.

The application of 3D bioprinting technology oftan
involves multiple areas of tisswe englneering, such as
Skin, bone, cartilage etc. Moreover, the ECM af diff-
erent tissue has different properties, and the cellular
structure within different tissues varies. 03 Jan-
2023. (Internet.)

For different actual clinical needs and applicaticns in
Plastic Surgery.e.g., Skin wound healing, Rhinoplasty,
gar raconstruction, It 15 necessary to select the right
bioprinting materials, pick or combine differant bio-
printing technologies., in order to finally develop a
suitable bioprinting strategy. (internet).

For extensive and complex defects,quantity of tissue
required to restore form and function may be a
difficult task for various reasons which may not
match patients healing capacity, and or tissues
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regenerative capacity. Also, increased operating
time, graft resorption, donor site morbldity, limited
supply and most importantly the cost factor invelved
with long and difficult surgery are ather determining
factors.

Plastic and reconstructive surgery has come a long
way in the area of reconstructions from simple to
most complex using vascularized tissue to reduce
resorption, Free flaps have become gold standard
but stll it has other disadvaniages viz donor site
morbidity and reguires expertizse [n the field.

Tissue engineering provides a promising strategy
and facilitates Hssue repair by transplanting cells and
biomolecules into biomaterial scaffolds. 3-D tissue
engineering with printing an biclogical scaffolds has
grown into a specialty in the past two decades, It
employs a layer-by-layer manufacturing technigue,
andit is possible to reconstruct complex geometrical
structures, which restores both aesthetic and func-
tional goal.

HISTORY :

3D printing is gradually evolving into an emerging
technology, that enables fabrication of biometric
multiscale multicellular tissue in highly complex
microemvironment, creates intricate cytoarchitec-
ture with tissue specific structure with specific
composition while maintaining mechanical integrity.

The first approgch to creating 30 printing technology
was made in May 1981 by Dr, Hideo Kodama, of the
Nagoya Municipal Industrial Research Insttutein
Japan, who published details of a "rapid proto
typing” technigue, He came up with o layer-by-layer
approach for manufacturing, using a photosensitive
resin that was polymerized by UV light. 3D printing is
an additive process whersby layers of material are
bullt up to create a 3D part, This s opposite to sub
tractive manufacturing process, where a final design
is cut from a larger block of material, As a result, 3D
printing creates less material wastage.

Father of 3D printing is Chuck Hullg& uses of 3D
printing are manufacturing architecture, custom art
and design and can vary from fully functional to
purely aesthetic applications. (Internat)

The concept of 3D printing was first described by
David E.H. Jones back Inm 1974 ™ it was then
established by video Kodama using photo hardening
thermoset polymers for fabricating 3D plastic
models as the early additive manufacturing [AM])
process in 1981

Later in 1986a 3D printing methodology named”
Stereclithography” was brought to light by Charies
W, Hull, wherein layers of meterialswers sequen-
tially printed layer by layer and then cured to form
solid structures by being placed under ultraviolet
(uv) light ™

Fropress continued in 19%%, when the first artificial
organ made using bloprinting was printed by a team
of scientist lead by Dr. Anthony Atala at the Wake
Forast Institute for regenerative Medicing,

BASICS:[MATERIAL AND METHODS)

30 Bioprinting has been an emerging technique,
used in multiple ways in most complex repairs, At
first, it was used only for printing out presurgical
models and prosthetics, Bioprinting prints three
dimensional tissues and organs from specially
formulated bio inks. The bio inks are made from a
mizture af chemicals, stem cells or other lving cells.
Actual printing is carried out Ina gel like base made
from collagen, Gelatin, Hyaluronan, silk, Fibrin,
alginate or Nanocellulose ekc— [sourcelnternet]
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Fig 5: Processing® application of 30 Bio Ink as
described by Li et al
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Thermal inkjet Bioprinting Technology

A A piezoelectric transducer generates a pulse that
creates translent pressure resulting In droplet
ajection

B. Pressure 3ssisted Bio Printing uwses solutions or
pastes that is extruded through a microneedle.

C. Laser based Bio Printing consists of 3 paris: A
pulsed laser source, 3 ribbon and receiving sub-
strate.

The three basic steps in the 30 bioprinting process
includes:

a) Pre-Printing/ Pre pracessing

b} Bioprinting technology to bio print a tssue
construct and crosslinking to maintain a stable
structure,

c} Post hioprinting.'®

The components of bioprinting used im LASER
ASSISTED BIOPRINTING include a hydrogel culture
media, cells, proteins & ceramic materials. The
speed of bloprinters s medium. It retains almaost
95% of cell viability.

{https:/fthebiologynotes.com)

3D Bio Printing is based on 3 fundamental

approaches. 1) Biomimicry or Biomimetics, 2}
Autoncmous cell assembly and 3) Mini Tissue
building blocks '™

The scaffold offers a surface upon which cells
adhere, muktiphy, thriveand produce an extracelluiar
matrix of structural and functional proteins &
saccharides that create the living tissue *4

%0, broadly, three main technological systems of bio-
printing include Inkjet based bioprinting, Extrusion
bazed bioprinting £ Laser batzed bioprinting. The
three essential components of 3D bioprinting are

CELLS, BIOMATERIALS AND GROWTH FACTORS.

Review of literature:

Bioprinting organs & tissue patches from a patient’s
awn cells reduces the chance of rejection and cam
eliminate the need for organ donors {2nd dec 2022
https:/ fwww.brinter.com, benefits)

The purpose of 30 printing techniques is to fabricate
mtissue, organs, and biomedical parts that Imitate
natural tissue architecture. It also combines cells,
growth factors and Blomaterials to create a microen-
vironment in which cells can grow and differentiate
in tsswe structures. | hotp/Mwww.sciencedirect
com...)

In the sarky 2000: researchers discoverad that iving
cells could be sprayed through the nogzles of inkjet
printers without damaging them. |1t was also
stressed that to stay alive they need nurturing
environments, food, water & oxygen. It is provided
by a microgel, gelatin enriched with vitamins,
praoteins & other life sustainingocompounds. And for
fastest growth and efficlent cell growth, the cells
were placed around 30 scaffolds made of biodegrad-
able palymers or collagen so that they can grow Into
a fully functional tssue. Eradicating Transplantation
waiting lists and Testing Drugs on Living Tissuss, —
Full owverview of how 3Dbicprinting will break into
healthcare revelutionizing organ donation® animal
testing. {Dr Bertalam Mesko, PhD).Bone tissue, as the
basic supporting ard protective tissue of human
body. There is enormous demands of bone trans-
plantation and rapid progress has been made in this
field, Bone fissue is filled with blood wessels thet are
involved in physiological activities such & nutrient
transport, metabolism and bone hemastasis
malntenance M

Skin is the first layer of protection of Human body
from foreign substances. Early Skin replacement is a
must to protect exposed body parts from infection
and other hazards. Bio printing technology has bean
applied 1o produce skin substitute for the repair of
damaged skin. The use of bioprinting will enable
Incorparation of other cell types in the dermis
including hair follicles and sweat and sebacecus
glands. This will enable regeneration of the skin
tissue with structure and cellular composition
resembling natie tissue, '

Although bone has the intrinsic property of self-
repair, in many ceses, bone cannot fully regensrate
and reguira: external stimulation. Current salutions
may not be always effective. Hence there s need to
explore alternative techniques. 3D bioprinting has
been used to manufacture bone and blood vessels
and extraceflular matrices.
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Bone tissue is filled with blood vessels as nutrient
transport, It |5 Important to promote the repair of
bone tissuewith blood wessels simultaneously for
functionalized bone regeneration. It has been seen
that sensory nerves and sympathetic nerves camn
participate in bone tssue regenerationthrough
secreting neurctrophinsand neuropeptides "%

Cartilage tissue is widely found in joints, auricles and
trachea. It has poor ability of nutrients transporta-
tion, since there B no blood wvessel within it
Therefore, orce it gets injured, the damaged cartil-
age is hard to self-repair *% To better treat these
defects, so called matrix associated auinlogous
chondrocyte implantation has been proposed. 3D
printed cell seeded scaffolds in cartilage repair,
whiich will mimic natural cartilage tissue structures
to prepare tissue engineered constructs with irregu-
lar shape., which expanded the application the field
of cartilage tissue engineering. 1%

Complex Tissue Regeneration: The complex tissue s
compased of two or more types of tissue with diff-
erent properties and lineagesSome  common
examples are osteochondral tissue, Tendon to Bone
tissue, Bone Cartilage tissue of joints is a typlcal
complex tissuee. Critchley et al '™ designed biphasic
3D printed scaffolds for treatment of osteschondral
defects,

Muscle Tissue Regeneration:

Costantinl et al '™ fabricated an artificlal skeletal
muscle by 30 bio-printed muscle precursor cells
(C2C12])- laden hydrogel with fiber structures. This
has been tested in vitro and in vive in nude mice.

Spinal cord Regeneration:

Several researchers have developed 30 bio printed
scaffolds for spinal cord regeneration. Koffer J et al
M bike printed a neural progenitor cell [NPCs)-
loaded scaffold by using microscale continuous pro-
jection printing method (M CPF) 1o repalr the 5CI.

Skin Colaur: While surgery is the first challenge the
hurdle 15 skin colour mismatch at the site of
replacement. Researchers have developed a way
that can make bio printing of skin |5 possible with the
naturally occurring pigmentation. This process is
truly revolutionary as published data suggests that
different type of skin cells Melanccytes,

Keratinocytes and fbroblasts and wsed 30
bioprintng to control the distribution of Melano-
cytes using a two-step drop on demand bioprinting
strategy. ="

Patients with Liver transplantation demands have
two options. Either wait for healthy live donors or
extremely long self-generation process of Liver
Hssue, Under the circumstances 3 D bioprinting of
Liver tissue is particularly important for enabling
rare aptions for liver transplantation 7%

First developments in 3D printing, was Ffrst
described as "Stereclithography®by Charles W.Hull
" The definition of Bio fabricationhas been further
refined to include "Blo printing “and "Bioassembly
"as complementary parts of Biofabrication process

13

Three-dimensional [3D) printing of scaffolds for
tissuz enginearing applications has grown substan-
tially in the past two decades, Unllke conventional
autografts and allografts, 30 scaffold can satisfy the
growing need for personalized bony reconstruction
following massive craniofacial bone loss, Employing
layer by layer manufacturing techniques It is possibie
to produce patient specific structures to rebuild
complex geometries for aesthefic purposes and
respiratory functions.™ Applications of tissue engi-
nesring are many. With 30 Bio-Printing, differant
types of body tissue can be reconstructed. Thenthis
generated tissue which has the potential for growth
and maturation by placing in 2 suitable environment
whare it can replicate themsalves further and form
organs. Thus, it provides natural artificial organs with
natural characters for transplants and surgeries.

Tissue engineering provides a promising strategy to
facilitate tissue repair by transplanting cells and
blomolecules inte biomaterial scaffolds. (24)Blo-
printing drug delivery system has been developed as
delivery vehicles using printed cells, biocompatible
tissue, specific hydrogels or implantable devices.
This will provide localized and tssue specific drug
delivery, allowing for targeted disease Ereatment
with scalable and complex geometry. This will help
to overcome limitations with higher organ donation
and transplantation, which will otherwise result in
organ rejection with individual immune responses,
Bioprinting drug delivery (Wikipedia)
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Organ Printing : Organ printing utifzes technigques
similar to corventicnal 30 printing where a com-
puter model I5 fed into a printer that lays down
successive layers of plastics or wax until 2 30 object
Is produced. in the case of organ printing, the
material being used by the printer is biocompatible
plastc. (Wikipedia)

In 2005, Kesari & colleagues made one of the first
attempts to construct tubular bydrogel structures
using drop on demand ink jet printing. ¥

& major challenge for 30 printing technologies is in
the construction of medikal devices and blological
tissues & argans,

Discussion & Summary

In the past decades, tissue engineering strategy of
integrating biological scaffolds and living cells has
been a promising alternative for autograft and
alliografttransplantation.”™ Specifically, the tssue
engineering scaffolds act as the artificial extraceliu-
lar matrix (ECW) for supporting cell attachment, pro-
liferation and delivery, finally creating functional
constructs to replace/ repair injured tissues
Therefore, tssue engineering scaffolds should
possess several basic properties, such as excellent
biocompatibility, sufficient mechanical support,
good transporiation capacity and suitable micro
environment for cells "= 3D bioprinting methods has
certain requirements for the printing environment
and parameters since celk are sensitve to inappro-
priate conditions, which means that the bio inks and
printing conditions, should be designed in detail in
advance.

why we should use 3D printed scaffolds for it gives
almest near normal resufts,.can avoid stressful and
long surgeries, post-operative care, donor site
morbidity, complex and challenging surgeries, Pedi-
atric patient and when there is critical sized
craniofacial boneloss and when enough tissue is not
available in the body.

Advantages of 3D bioprinting:

1. Allows mimicking the real structure of desired
thsue) organ etc.Enables the sclentists to more
precisely engineer tissua

2, Possibility to revolutionize future medical
treatment capabilities.

3. Possible creation of patient specific and organ
specific and organ specfic treatments.

4, Effects of drugs can be examined more accurately.
5. Decreases Animal testing.

&, Complicated and long surgeries may be avoided.
7. Possible to mimic real structure of complex
anatomy, .g., of Face, Ear, Mose, midface, eyesocket

ete,

Disadvantages / Risk are Teratorna and cancer,
dislodgement and migrations of implant

A0 printed internal organs are still years off from
being ready for implantation, Research is on across
the world and days are not far off when bio printed
custom made organs would be available. [Source-
Intermet).

Bio ceramics are popular material candidates for
cranigfacial bone regeneration, such as dental
implants, abveclar ridge augmentation and maxillo-
faclal surgery., due to thelr wear resistance and sim-
ilarities in composition to the Inorganic matrix of the
bone, Hydrowyapatite[HA] is the predominant com-
position of bone matrix and possess biocompatible
and osteoconductive properties.

Maost of the bloprinters used for 30 organ printing
can cost an average 5100,000 while fiving tissue can
be printed for abouwt 51000, It requires highly skilled
professionals and takes quite a long time to conduct
research to ensure successful results, [Source:
Internet)

COMNCLLESEON:

3Dbioprinting is basically a rapid phototyping and
additive manufacturing technique used to fabricate
arfificial Implants or complex tissue constructs
through a layer -by-layer building process for patiant
specific therapy.

The first organ that has been artificially engineered
30 bioprinted ic bladder, which was printed, coverad
in the recipients own cells, and then implanted in
1959.In Wake Forest university School of Medicine in
Winston- Salem, Morth Carolina, cells from seven
children with spina bifida were extracted and




1 Proting aad Bic Frslmg i Diasue Reconsiraclio-{Comeil Congipt

used to grow thin sacs of dssue. (Source: Internet)

Despite promising advances in bioprinting, it is still
immensely difficult to reproduce the delicate
structure = function relationships of complex tissues
and argans for example Kidney & Heart remains an
aspirational goal. However, the formation of more
simple tissues such as Adipose tissue for Breast
Reconstruction, represents an important step in
translational bioprinting research. There is a great
need for breast reconstruction characterized by
simplicity along with a low complication profile, 3D
bioprinting adipose tissue for Breast Reconstruction
M.P. Chae... M W, Findlayin 30 bloprinting for
reconstructive surgery.

The first 30 bioprinting center In India Iz im
Bengaluru, Sweden headquartered CELLLINEK, the
global leader in developing 30 bioprinters, and the
Indian Institute of Science [II5C) Bengaluru have
opened the doors to the first Bioprinting center of
Excellence in the Indlan subcontinent,

Drays are not far away when with more advancement
im this field in future, we will get human tssue and
argans like Heart, Lung, Blood vessels, Extracelluiar
hatrix, Bone, Cartilage Meniscus, Complex struc-
tures like Mose, Ear, Skin on order, all custom made.
This will definitely reduce the requirement of
complex reconstructions and make life easy for both
patients and doctors. Maost researchers put the idea
of full-sized 30 printed organ transplantation in
humans at somewhere between 20-30 years away.
But will the doctor get the same satisfaction as in
cormplex reconstruction planning & execution? only
time will tell.
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Gastric Cancer Treated by R0-D2 Gastric Resection Followed
by Adjuvant Therapy and Effect of Helicobacter Pylori,

Abstract :

Helicobacter pylor{HP)a gm—ve bacteria invented in 1383 has been
associated with diverse pathologies of vanying severityin the gastric
and extra gastric organs. We had studied the H. Pylori infection status
and its association with the pathologic features and clhinlcal
outcomes in stage Il gastric cancer| LAGC| patients treated with
adjuvant therapy after curative resection] RO/DZ). Between 2014
and lanuary, 2018, the records of 50 consecutive patients were retro-
spectively reviewed in the Deptt of Surgery, Gauhat Medical College,
H. Pylori infection was confirmed by examination of pathological
specimen { RUT+ HPE ). The relationship between H. Pylori and the
clinicopathobogical features was analyzed by Fisher exact test,
Student’s t test, and Kaplan-Meier method, Of the 50 patients, 11
patients [22%]) were confirmed for H. Pylori infection. The median
age was 65 wyears. Sixteen patients received chemoctherapy and
remainder received chemoradictherapy, H. Pylori status did not
correlate with the clinicopathologic features in significant, It was
greater in non-neoplastic Bssue than the tumor tisswe (21% vs 8 %),
hedian follow-upwas 20 months, During this period, B8.2% patients
had experienced tumor recurfence, and 85.5% patients had died.
Recurrence was observed in 87.5% patients and in 88,35 patients in
H. Pylori-positive and H. Pylori-negative patients respectively [P=0.
Q). Disgase-free survival was 27 + 7 months and overall sureival was
29 + & months in H. Pylori- negative patients. H. Pylori infection
status did not have effect on the overall or disease-free survival . H,
Pyloni status might not be useful as a prognostic and predictive factor
for clinical outcomes,

Keywords: Helicobacter pylori[HP), Gastric carcinoma , Prognosis,
RUT { Rapid Urease Test), Locally advanced gastric cancer( LAGC),

Introduction:

Helicobacter pylori is considered the most common etiologic agent
for infection-related cancers, which represent 5.5% of the global
cancer burden [L].This bacteria was imvented by by Australian
microbiologist Rabin Warren and Berry Marshall in the yvear 1983, It
is 50 commion that more than 50% of the global population harbours
the H. Pylor infection in the gastric mucnsa and causes chronic

inflammation that often persists for years, In addition, it also leads to
genetic and epigenetic changes resulting in genetic instability 2],
Among Infected Individuals, approximately 10% develops peptic
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ulcer disease, 1-3% progresses to gastric cancer, and

0.1% develops mucosa-associated lymphoid Gssue
lymphaoma { MALT) [3]. Tl date association of HP
infected gastric cancer and role of it on prognosis is
not able to ascertained. But researchers are striving
on it to know is there any effect on outcome After
therelationship between H. Pylorl infection and
development of gastric cancer has bean defined by
both epidemiclogical and clinical prospective
studies. H. Pylorl was classified as a group 1
carcinogen for human by International Agency for
Research on Cancer in 1994 [4]. Although many
studies over the past two decades have revealed the
strong correlation between H. Pylorl and gastric
cancer development, the effect of H. Pylor status on
chinical outcome of gastric cancer patients has not
been well documented, especially according to the
stage. Currently, the available data have suggested
that the influence of H Pylari infection aon the
progression and dinical outcame of gastric cancer s
sl obscure [2-11], In this study, we investigated tha
H. Pylori infection status and its assoclation with the
pathologic features and chinical putcomas in stage 11l
gastric cancer patients treabed with adjuvant
therapy after curative resection.

Materials and Methods:

Between 2014 and 2018, the records of 50
consecutive patients who had a curative resection
followed by postoperative chemotherapy or chema-
radiotherapy for the treatment of stage Il gastric
adenocarcinoma (according to the Amerlcan loint
Committee on Cancer, 7 th/8th editicn [2]] were ret-
rospectively reviewed, Patients who had a previous
gastric  resection or had other coincident
malignancies and those with Siewert [GE Junction)
type | cardia adenccarcinoma were excluded from
the study. Five patients were of proximal gastric
cancer (not GE Junction type). All patients
underwent subtotalftotal gastrectomy with D2
Ilymphadenactorny with curative intent{ RO} and all
received chemotherapy or chemoradiotherapy
postoperatively. Chemotherapy regimen was 5-
fluorouracil. Chemoradiotherapy consist of 45 Gy of
regional radiotherapy (1.8 Cy/day 5 davs/week] for 5
wieaks, in addition with S-fluoreurach and levcovorin
regimen. We analyzed clinicopathological

features including age, sex, tumaor location, type of
gastrectomy, histological type of the tumor, Lauren
classification, tumor size, T stage, N stage, lympho-
vascular and perineural invasion, adjuvant treat-
ments, type of patierns of metastasis, and survival
outcomes. All patient’s surgical specimens re-avalu-
ated for H. Pylori infection.Pathologist rightly evalu-
ated tumor and non tumor tssue. Pabients waere
grouped according to the presence of HP infection
and potential differences in clinical and pathologic
characteristics between the two groups of patients
were Imvestigated,

Histopathologic Examination:

All resected gastric specimens were fixed in neutral-
buffered 10% formalin, After GHssue processing
overnight, all tissues were embedded in paraffin and
cut into 4- m sections. The sections were stained
with hematcaeylin-ecsin for histology and Giemsa for
detecting H. pylori. Histopathologicaly, analyses
were establishad bath in neoplasde and non-neo-
plastic areas of the gastric specimen by one
pathologist who was unaware of the patient’s
clinical information. The histopathological findings
of gastrits in non-neoplastic areas Including glandu-
lar atrophy, intestinal metaplasia, inflammation, and
H. pylori density were analyzed wsing the visual
analog scale of the Updated Sydney System [13]. The
density of H, pylorl infection was graded as negative
inormal} or positive {mild, moderate, marked) in
neoplastic and non-neoplastic areas. Patients were
regarded as morphologically negative for H, pylori if
not detected in both areas, Otherwise, they were
regarded positive for H. pylori.

Eollow-up:

Follow-up evaluation included complete medical
history and physical examination, chest radiography,
and laboratory tests, including complete blond cell
count, bleod urea nitrogen, creatinine, liver function
tests, and tests for umor markers such as carcion-
embryonic antigen {CEA) and carbohydrate antigen
19-9 [CA 19-9). The patients were reviewed every 3
manths for 2 years, every & manths for next periods
[ Good contact of patients were kept), abdominal
ultrasonography or computed tomography scan and
chest radiography every & months Endoscopy in
6-12 months was followed. Recurrences were
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docurmanted by clinical or radiologic assessment or
both and were categorized as locoregional, systemic,
ar combined type of recurrences,/metastases.

Statistical Analysis:

Descriptive  statistics were used to caloulate
freguencies and percentages variables
ivralvied, The assoclation batwaeen H. pylor infection
status clinicopathological features
compared using the Fisher exact test or the Pearson
chi-square test, The Kaplan-lMeier method was used
to estimate the effect of H. pylor status om
prognosis. The differences between the survival
curves were tested by using the |og-rank test. P
values of <005 were corsidered statistically
significant, All analyses were carried out using SP5S
software (version 21.0; 5955 inc, Chicago, IL).

for all

amd was

Results:

Eleven out of 50 patients [22%) had H. pylori infec-
tion in stage |l gastric carcinoma. The median age of
the enrolled patients was B5 years, with a range of
35-79 years. Stage distribution was as follows @ 31,
6% of patlents in stage 1A, 33,7% In stage 1118, and
44.7% in stage NCL IA=TZN3Ia/TINZ/TdaMl-
2/TAbND; HIB=T1-2M3b/T3-4aN3a/TabN1-2;11C=T3-
4aMN3b,/T4bN3a-3b).14a H, pylori infection was not
related to the level of serum CEA and CA 19-5 preop-
eratively. All patients had undergone surgery with
curative intent elther with total (5 patients, 10%) or
subtotal gastrectomy (45 patients, 90%]. Seventeen|
4% patients received  S-fluorouracil-based
reglmen, and the remalnder received chemoradio-

therapy.

H. pylori status did not correlate with the
clinicopathologic features of gastric adenocarcinoma
(Tabde 1} It was greater in non-neopiasic tissue than
the tumor tissue [21% vs 8%}, and only four patients
18%} had H. pylor infection in both non-neoplastic
tissue and tumor tssue. In terms of relationship
between. H. pylori status and histopathologic
findings of gastritis, positive H. pylori infection, it
had na correlation with Inflammation, atroply, and
imtestinal metaplasis {Table Z).

The median follow-up was 20 months, During the
follow-up pericd, 78.4% had experienced

locoregional recurrence or distant metastasis, 75.7%
had died of gastric cancer-related complications,
Recurrence were showed as follows | locoregional in
three patients, both locoregional and systemic in
four patients, and the remainder in systemic
recurrence, Recurrence was observed in 87.5% and
BE.3% in H, pyleri-positive and H. pylori-negative
patients, respectively (H. pylorl infection status did
not have a significant effect on the owerall or
disease-free survival and hence prognosis in this
contaxt.

Discussion:

In the present stwdy, H. pylord status did not
correlate with survival in gastric cancer patients.
Additionally, H. pylori status could not predict
recurrence in patients with gastric cancer. The
clinicopathological features of H, pylorl-positive
patients were also compared with those of the
group of patients with negative H. pylori status.
"Ltatistical analysis” revealed that H. pylori status
was not identifed to be sipnificantly associated with
the clinicopathologic factors of gastric -
adenocarcinoma.

In contrast to our study, a few recent studies have
supported the role of H. pylori infection in gastric
cancer prognosis. After Lee at al. [14] reported the
significant  association between serc-negative H.
pylorl status and poor outcome in 128 resected
gastric cancer patients in univariate analysis, three
large prospective studies investigated the prognostic
rede of H. pylor infection [10, 11, 15]. First,
Meimarakis et al. [15] identified H. pylon status as
an independent beneficial prognostic factor for
overall and relapse-free surwival In gastric cancer
patients with curative resection, especially in early
stages. The other prospective study by Marrelli et al,
[10] indicated the negative H. pylor status was an
Independent prognostic factor of poor prognosis in
patients with gastric cancer. & recent study by Wang
et al, [11], in which they investigated the prognostic
impact of H. pylorl status on the prognosis of
patignts undergoing curative resection for gastric
cancer in Chinese prospective cohort, showed that
H. pylori positivity was a beneficial prognostic
indicator, independent of other clinicopathologic
variables,
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The different findings between current and abowve
mendoned recent studies might be attributed to
several paints. First, unlike previous studies, aur
study did not Include patients with early gastric
cancer; all patients are in stage Il and received
adjuvant chemotherapy or chemoradiotherapy as a
routine treatment. In contrast, most of the patients
have received no adjuvant treatment in the studies
of Marrelli and Meimarakis et al, Second, different H.
pylor detaction mthods have been used, Although
there are many methods used to detect the H.
pylon, including culture, histopathological diagnosis,
urease test, real-time polymeérase chain reaction
{PCR], serological analysis, amd urea breath test,
none of the methods of H. pylori detection is
perfect. There is also no universally accepted
standard diagnostic test for H. pylorl. In concordance
witth many presdous studies in the lterature, we used
anly histopathological diagnosis for H. pylori detec-
tion [&, 11, 18] And also RUT by gastroenterologist
in our center. Since the combination of two or more
methods might increase the sensitivity and specifici-
ty of a diagnosis of H. pylori infection to define the
H. pylori status, Marrelll et al. Used the combination
of methods PCR for vach gene and serologlc analysis,
and Meimarakis et al. used bacterial culture,
histological analysis, and serology. Nevertheless, we
could mot use the seralogic test and PCR analysis due
to the retrospective nature of our study. However,
converntional serclogical analysis for H. pylori infec-
tion may not be an appropriate method for detecti-
ng a4 relationshlp between H. pylori and gastric
cancer prognosis. It might be considered as the most
accurate methed for determining previous H, pylori
infection, but not all of them are associated with
gastric cancer [17]. In addition, it has been reported
that 14% of PCR positive gastric cancer patients
demonstrated negative serclogy for H. pylori [10].
iOn the other hand, H. pylorn may be localized in or
around the tumaor and carcinogenssis related to H.
pylori is considered to be localized rather than
systemic in gastric cancer patients [16]. As a result,
histopathological diagnosis and molecular methods
may be likely to be most successful in detecting a
relationship between H. pylori infection and gastric
Cancer prognosls,

The reasons why negative H. pylori status is
associated with poor outcomes in gastric cancer
patients remain to be defined. To date, several
possible explanations are suggested to explain the
correfation between a positive H. pylori status and a
better prognosis. According to one of them,
improved prognosis in gastric cancer patients with
positive H, pylori status may be the result of local
immune response to H. pylori infection [18, 18]. As a
gram-negative bacterium, H. pylor stmulates the
production of many inflammatory

Table 1: The association between clinicopathologic
features and H. pylori infection status-

H
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mMediators such as cytokines which may promote the
developmant of cellular and humaoral immune
response mainly of type -1 T helper cell which
cantributes to elevated antitumor
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immunrnity [19, 20]. Improved immune response
against the tumor improves survival rates of gastric
cancer patients with H. pylori infection, In addition,
it has been assumed that because H. pylori compo-
nents mimic specific receptors or surface molecules
on gastric epithelial cells, auto antibodies could
imduce & cross-reaction against gastric cancer cells
[21].

However, several authors have raised doubts regard-
ing the true prognostic value of H. pylori status, sug-
gesting that H. pylori negativity may be simply
related to more advanced tumor stage [22, 23]
When the disease is far advanced, parietal cells im
the gastric mucosa are destructed and the lumen of

Table Z: H. pyleri and chronic gastritis (according 1o

Sidney classification] status  in pathologic
assessment of the surgical specimen-
B pykori
Hrgar # Prarew | 1 m Fyelem
(B R HEL P e | T 15T
'.I-.-n.r n i
AT Pk L] ] 14,
PFecgminis x i
[ - ] Piine - 1 i8]
ety
Sdegmrer i

the stomach becomes am alkaline environment,
whikch is unfavourable for H. pylori. The crganism s
destroyed and the patient becomes H. pylorl nega-
tive [22]. Actually, it was reported that the rates of
histologically detected H. pylor positively in tumor
tissue was higher for early-stage gastric cancer
compared to advanced gastric cancer [24], It is
therafore not surprising that H, pylori positive
pattents whose disease Is at a less advanced stage
show higher survival rates than H. pylori negative
patients with gastric cancer. Because the cohort
consisted of patients with advanced [stage 1] gastric
cancer, the above mentioned scenario might be the
reason of refatively lower rate of H. pylori positivity
in gur study. In the present study, the rate of H.
pylon ++positivity was identified as 22% in gastric
cancer patients. This value is lower than both the
rates reported in most studies [7, 10] which vary
from 17.5 to 86.2% and expected rates in Turkey
where H. pylorl infection s highly prevalent [25]. 1t
might alse explain the reazon of the rate of H. pylori

positivity was higher in noon-neoplastic tisswe than in

tumor fissue in current and mast studies in the
literature [3, 11],

On the other hand, there are only a few studies
supggested that H. pylori infection is also an indepen-
dent prognostic factor in locally advanced and meta-
static gastric cancer [B, 16]. One of them had a non-
homogenous patient group which includes stages IB,
I, A, ME and IV and two groups of patients
receiving different adjuvant chemotherapy regi-
ments in contrast to our study. It reported H. pylori
negative status was associated with poor outcome in
all stages except stage HIB. The others included only
inoperable advanced gastric cancer patients and also
did not usa any chemotherapy regimen. The diffara-
nce in survival rates of these studies may be due to
a better response to  different chemotherapy
regimen in H, pylori positive patients.

The cohort included the patients with gastric cancer
In same stage and recelved similar adjuvant treat-
ment, This differs the current study from other
studies in the literature, The current study was
limited by a relatively small number of patients from
single institution and retrospective nature, with
consequent methodological limitations. Only histo-
pathological method for H. pylori diagnosis was
used. Because of the nature of the disease, survival
in advanced gastric carcinomas is limited, This may
be the reason that the effect of H. pylon status in
gastric cancer prognosis might not be identified.

Conclusions:

H. pylori status does not seem to be associated with
survival in stage [l gastric cancer patients treated
with gastrectomy (RO). Data from the current study
suggest that H. pylori status might not be useful as a
prognostic and predictive factor for dinical cutcome
of this group of patients. It should be noticed that
thiz study consists of asmall number of pathents,
Considering previous reports and our study, the
effect of H, pyion status on survival, especially in
advanced stage gastric cancer, has to be validated
with further studies. Associations and mechanism of
H.pyvlor infection have not yet been defined suffici-
ently well to gulde the clinician in Ereatment
decisions.Overall role of HP in pathogenesis and
outcome of gastric cancer yet to be ascertained and
associabion is to be seriously considered and much
research has been advocated .
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Lome=r= & Shart History and Simglified Physics

Laser : A Short History and Simplified Physics

It was Albert Einstein who in 1917 first proposed the theory of
‘stimulated emission': the process by which photons {a “packet of
light energy'} with the correct amount of energy could disturb an
excited atom and cause it to drop to a lower energy level, in turn
leading to the creation of another identical photon. The original
photon  interacting with the atom, as well as the photon
subsequently released will be discharged simultaneously and will
therefore have an identical wavelength and direction of propagation
[Einsteim, 1917].

The concept of stmulated emission was the Toundation an which
subszequent [aser development would be undertaken.

Develapment of the MASER [‘microwawve amplification by stimulated
emission of radiation’} was the first glant leap. Microwaves are alec-
tromagnetic waves with fairly long wavelengths {1 mm to 1 ml In
1954, Gordon and colleagues tested the first MASER where
stimulated emission at microwave wavelengths {in this case 11.5
mm] was demonstrated in an oscillator [Gordon et al. 1954].

The step from MASER to LASER (light amplification by stimulated
emission of radiation) took 3 years, The idea was to extend the
principhe of st mulated amission from the microwave wavelengths o
much shorter wavelengths, also incfuding the optical range or visibie
spectrum of around 350750 nm, For this, one would need to build an
aptical ascillator that could generate coherent light by amplifying
stimulated emlsslon [Hecht, 2010]. Theodore Maiman was the first
to succeed and in 1960 he built the first LASER using ruby crystals as
an active maedium [Maiman, 1960},

It is the active medium (also referred to as the lasing medium] In a
laser that determines the wavelength (and therefore color] and
frequency of the light that it emits, The wavelength and frequency
are inversely proportional to one another

In simple terms the design of a laser is basically that of a laser
medium placed within an optical resonator, which is defined by two
mirrors. Light at the characteristic laser wavelength receive: ampli-
fication whenever it passes through the excited laser medium,



Liters: & Bhorl Hisbary and Simplilied Physics

The reflective surfaces of the optical resonator
ensure many passes of the light beam through the
medium, leading to repetitive amplification. Excita-
tion energy is required for this amplification process
and can be derived from an electrical current. A frac-
tion of the amplified light inside the optical
resonator escapes as a beam of light out of cne or
both mirrors.

Early lasers used gas as active medium: nitrogen (M),
carbon dioxide (CO2), helium (He)} and neon [Ne).
Liquids as medium soon followed: the so-called "dve
lasers’, because the lasing agent is an organic dye
[Gross and Herrmann, 2007). Dye lasers have the
advantage of being able to generate amplified fight
with a wider range of wavelengths, Some are even
tunable. One of the earliest (1964} solid-state lasers
utilized MNd:YAG (necdymium-doped yttrium alu-
minlum garnet} as a medium; this is still popular
today [Geusic et al. 1964].

A classification of laser output of particular practical
importance in urology Is that of pulsed wave [PW)
versus continuous wave (CW). During ON operation
the output of the laser is continuous and of constant
amplitude. The clinical effect is 3 more controlled
interaction with the tissue, PW cperation on the
other hand, delivers forceful bursts of laser energy,
which s useful for stone fragmentation [Teichmann
and Herrmann, 1994].

& basic understanding of the light-tissue interaction
of lasers is required in order to fully appreciate
important aspects such as penetration depth,
thermal effects and reflaction. These technical terms
have major clinical significance. When faser fight
meets tissue, a percentage of the laser beam will be
reflected. The reflected radiation is lost for the
surgical purpose and may also cause unintended
thermal damage to surrounding areas. Absorption is
the most Important interaction of laser light with
tHesue, A chromophore is required in order to
achieve ahsorption: body chromophores acressible
for laser light Include blood, water and melanin,
Absorbed laser light is conwverted to heat and

depending on the armount of heat, the clinkcal effect
will be tissue coagulation or vaporization. Absorp-
tion depth is dependent an the wavelength of the
laser

Dwer the course of the last four decades, many
possible applications of lasers in urology have been
investigated, This 'trial and error’ era of the 1980s
was a crucial step in the process of evelution of this
technology, Every imaginable use was explored, with
varying degrees of success and applicability. In the
end, the safe and effective have remained, and are
canstantly being refined.

Today, the tvpes of lasers most commaonky used in
uralogy include: .

Md:-YAG;

Ho:Y &G (o lmiumYAG);

This:YAG {thulium:YAG]);

CO2 (carbon dioxide|;

LBO {lithium triborate];

diode laser;

Thulium fiber laser.

Laser applications in urology

Stones

Initial reports on the use of the pulsed dye laser for
stone fragmentation appeared in 1987 [Dretler et al,
1587]. This was a very promising new technology
enabling endoscopic fragmentation of more than
B095% of stones and urothelial injury being rare.
Drawbacks were very high initial costs and expensive
disposables (coumnarin dye), as well as trouble with
fragmentation of notorfously ‘hard’ stones com-
posed of calcium oxalate monohydrate (COM) and
cysteine [Floratos and de a Rosette, 1999]

The FREDDY (freguency doubled double-pulse MNd:
YAG) laser was the next step in laser lithotripsy, and
consists of a KTP crystal incorporated into a Nd:¥AG
laser [Marks and Teichman, 2007]. This enables the
laser to produce two pulses: a 20% green light
componant at 532 nm and an 80% infrared compo-
nent at a wavelength of 1,064 nm. This combination
works in synergy to enable highly effective stone
fragmentation, mainly via a mechanical shockwave
with wery little thermal effects. Another major
advantage is the extremely bow risk of damage to the
ureteral wall when using this laser [Yates et al. 2007].
Unfortunately the "hard” types of calcull also present
a challenge to this laser, as is the case with the
pulsed dye lasers [Dubosq et al. 2006]. Another
prablem is that the FREDDY laser is anly able to
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effectively fragment dark or colorsd stones that
absorb the green wavelength. Some urologists later
referred to it s the 50% laser because only about
50% of stones could be treated with it

The alexandrite laser was introduced in 1991 and
even though initial results were promising, there
wias never widespread acceptance of this laser for
use as a lithoteiptor [Pearle et al. 1998].

Owing to the high costs when investing in a
urological lazer, the ideal would be to have a system
with applications in various pathological conditions.
The drawback of the FREDDY lasers negligible effect
aon soft fissue is that it can be exclusively used for
stone procedures. The use of the HoYAG laser in
BPH surgery was discussed earlier and this laser has
also become the one most commonly used for
lithotripsy [Lee and Gianduzzo, 2009]. Fragmenta-
tion occurs through a photothermal effect and
requires direct contact of the laser tip with the stone
[Pigrre and Preminger, 2007]. A mapor advantage is
minimal retropulsion effects during stane fragmen-
tation [Cinman et al. 2010]. What puts this laser ‘at
the top of the food chain' is its ability to fragment all
types of stones, including cysteine, brushite and
COM [Leveilles and Lobik, 2003], The holmium laser
can elther reduce stones o tiny fragments that are
easily cleared from the collecting system with
autflow or irrfigant, or larger stones can be broken up
and fragments removed using baskets or grasping
Torceps [Bagley, 2002].

Benign prostatic hyperplasia

The ability of the laser to ablate prostatic tissue with
minirmal kemorrhage has concentrated most of the
interest in urologically applied ksers to benign pros-
tatic hyperplasia (BPH) [Anson et al. 1994]. Despite
tremendous advances in the surgical and minimally
imfasive treatment of BPH, transurethral resection of
the prostate (TURP) is still considersd the ‘gold
standard’. The risks of TURP are always mentioned
when discussing the reasons for seeking alternative
treatment modalities for BPH, Bleeding certainly
remains 8 concern, especially In patients on some
form of anticoagulation [heparin, coumarin refated
compaunds, antiplatelet agents) or those with

prostates In excess of 6080 g. On the other hand,
with the avallability of transurethral resection in
saline (TURIS), the TURP syndrome is nowadays
considered by many to ba a relatively rare complica-
tien [Sarf et al. 2010],

Although remowval of benign prostatic tissue using a
laser was first described in 1986, it was only in 1930
that Imtroduction of the “side-firing' (deflecting
device at the tp: 6090) laser prompted more
widespread use of this modality, The Nd:YAG |aser
was initally the laser most cormmonly used and is
alzo the one most extensively studied. One of the
earliest techniques used for Nd;YAG laser treatment
of BPFH was called "visual laser ablation of the
prostate” (VLAP) [Morris et al. 1993]. This invobses
lasing prostatic tissue in a noncontact fashion to
create an area of heat-induced coagulative necrosis
that extends about 10 mm into the tissue, The
rethad is reasenably simple to learn and perform, is
safe in anticoaguiated patients and carries no risk of
the TURP syndrome. Howewer, edema and pro-
longed sloughing of the coagulated tissue leads to
[rritative lower wrinary tract syndrome (LUTS) and
urinary retention requiring catheterization, often for
long periods (3 months), in up to 30% of cases
[Cowles et al, 1995].

Ancther approach in which the MNd:YAG laser can be
used is tha contact mode, which leads ta raal-time
destruction of prostatic adenoma. A ‘contact Gp’
converts laser ight to heat, which induces vaporiza-
tion and immediate creation of a cavity. As with
VLAF no tssue is avallable for histology, but this
approach has the advantages of immediate relief of
obstructicn, early catheter removal and decreased

postoperative LUTS and urinary retention. Tissue
ablation advances slowly [so-called repetitive
‘aiiiting’

of the surface that ne=ds to be ablated) and it is
therefore not suitable for prostates larger than 40g.
In addition the hemaostatic effect is not as good as
with VLAP [Floratos and de la Rosette, 1995],

Apart from YLAP and contact ablation, the Nd:YAG
laser can also be used for performing interstitial
laser coagulation [ILC) of the prostate,




Liters: & Bhorl Hisbary and Simplilied Physics

First described In 1993 by Hofstetter, the maim
feature of this method was preservation of the pros-
fatic wrethra and its wrothelium |Hofstetier and
Alvarez, 1993). The procedure is performed by
placing laser-diffusing fibers directly into the pros-
tatic adenoma, either via the transurethral cysto-
scopic approach, or the perineal approach. Laser
energy then produces coagulation necrosis within
the adenoma, which subseguently undergoes
atrophy [Perlmutter and Muschter, 1998]. As is the
case with VLAP, this method is safe in anticoagulated
patients, but substantial Hssue edema ako usually
necessitates probonged {721 days] postoperative
catheterization. Retreatment rates are problematic:
as highi as 20% at 2 years, 41% at 3 years and 50% at
54 months. Several authors have concluded that this
modality should probably be restricted to selected,
high-risk patients. It can be safely performed with o
combination of local anesthesia and intravencous
sedation [Daehlin and Fruga“rd, 2007].

KTP laser, green light kaser, frequency-doubled Nd:
YAG laser and photoselective vaporization of the
prostate (PVP) all refer to the same modality. Passing
the Nd:YAG laser beam ({wavelength 1064 nm,
invisible) through a KTP crystal doubles the fre-
quency and halves the wavelength (332 nm, visible
green Hght). This wavelength is A Zarrabi and A)
Gross http://tau.sagepub.com 83 strongly absorbed
by hemoglobin and therefare has a2 wery short
absocrption depth In well-vascularized tissue such as
the prostate [Mcallister and Gilling, 2004]. It is used
im @ nencontact fashion, causes immediate vaporiza-
tion of prostatic tissue and Is a virtually bloodless
procedure. Due to the limited absorption depth,
necrosis of the tissue underlying the vaporized area,
with subsequent edema, is not a problem. Some
authors have reported discharging patients on the
day of surgery without a catheter, even those with
prostates sizes in excess of 100 g [Barber and Muir,
2004].

Application of the KTF laser has changed tremen-
dously over the years, It started out as part of the
‘hybrid technigue’ that involved YLAP with the Nd:
YA laser followed by bladder neck incision using the
KTP laser at a lowpower setting (34 W], The theory
of these ‘hybrid techniques” was that the additional

KTP laser inclslons would reduce the MNd:YAG laser’s
troublesome postoperative irritative symptoms and
need for prolonged catheterization [Barber and
Miuir, 2004]. Further research was aimed at increas-
ing the power putput of the KTP laser, inltally to
BOW. Although originally a pulsed wave laser, modi-
fications to the system furthermore facilitated the
delivery of pulses =0 rapidly that the effect of con-
tnuous wave delivery was created. All of these
improvements heralded the “high-power”’ era of KTP
lasers: they were now being used for prostate vapor-
[zation independently from the Nd:YAG laser. Today,
‘high-power’ KTP |laser prostatectomy refers to a
power output of BOW,

The 120 W lithium triborate [LBD] lazer was the next
step in the evolution of the 532 nm lasers. The aim
with this system was to overcome the still relatively
slow tissue ablation ability of the "high-power”™ BOW
KTP, which beads to Gmeconsuming procedures in
patients with large prostate glands [Wosnitzer and
Rutman, 2009]). Wat only is energy transfer and
Hssuz ablation faster and more efficient, but the
working distance s also Increased (working distance
for KTP is 0.5 mm, for LBO it is up to 3 mmy), making
the LBO laser technically simpler to use. Unfortu-
nately, a drawback of the higher power setting |5 a
reduction in the hemostatic ability, as demonstrated
in a recent study in an ex vivo maodel [Heinrich et al.
2010].

The HooYas [aser is a pulsed laser with a wavelength
of 2140 nm. Some consider it to be the pinnacle of
evolution of urological lasers: not only s it ideally
suited for procedures on the prostate, but it is also
extremely effective as an intracorporeal lithotriptor
for most stones, In additton it can be used in the
setting of ablation of urothellal tumors and incision
of strictures of the upper and lower urinary tract
[Kuntz, 2006]. The following features of the holmium
laser make it such & wuseful instrument in prostate
Surgery:

sAbhsorption depth in the prostate is only 0.4 mm,
creating a high energy density sufficient for
vaporization,

#[issipating heat causes simultaneous coagulation
of small blood vessels to a depth of about 2 mm.
=This enables precise, char-free and virtually blood-
less inclsiom in prostatic tissue,
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The holmium laser proceeded throwgh many of the
same ‘evolutionary processes’ as the some of its
predecessors, Initally, it was also wsed in “hybrid
technigues’ (VLAF with the Nd:YAG laser followad by
creation of & twnnel and bBladder neck inclsion with
the HoYAG laser, to attempt shortening of the post-
operative catheterization time} just like the early KTP
lasars [Gillling and Frauendarfer, 1998]. The next step
wias prostate waporization I the same 'painting'
fashion as the Nd:YAG and KTP lasers. Although the
procedure [called HoLlAP, halmium laser ablation of
the prostate) was easy to learn and effective, it was
ance again too tme consuming when dealing with
larger prostates. This led to the development of
HolRP [holmium laser resection of the prostate)
whilch basically simulates traditional TURP [Gilling et
al 1996]. Chips of prostatic tissue are resected with
an end-firing laser fiber and the chips are then
remaved vig the urethra. This method is not only
technically quite difficult to master, but operative
times are still too long in patients with large
adenomas. Refinement of the holmium laser tach-
nique and development of an efficlent tssusa
morcellator led to HoLEP (holmium laser enucleation
of the prostate)-finally size was no longer an issues.
This procedure simulates open prostatectomy where
the antire adenoma Is removed at the level of the
surgical capsule. The HoYAG [aser ersures bloodless
imcision followed by blunt dissection wsing the
cystoscope and laser fiber as an ‘index finger’
[Elzeyat and Elkilali, 2006].

The Thu:YAG Kaser is the newest addition o the
urologists laser armamentarium and use of this
Therapeutic Advances in Urology 3 {2} 84 http://tau.
sagepub.com laser for BPH surgery was first pub-
lished in 2005 [Xia et al, 20051, This report described
the socalled ‘thulium laser resection of the prostate
tangering technique’, The next step was vaporesec-
tion {simultaneous resection of TURP-like chips and
vaporization of tissue], which was proven to be safe
and effective [Bach et al. 2009]. The final leaps came
with ‘Thu¥AG vapo-enucleation’, followed by
ThulEP {thullum laser enucleation of the prostate)
[Bach et al. 2010]. When compared with the
holmium laser, thullum seems o deliver Improved

vaporization ability, ensuring smooth fissue inci-
sians. This allows the surgeon o accurately remove
the adenoma at the level of the surgical capsule, as

this plane |5 easter distinguishable, Virtually any
sized prostate can be removed transurethrally using
this technique,

Diode lasers have been around for g long time, but
their climical application has thus far been limited
when compared to the other lasers. There now
seems to be some repewed interest in these lasers
as an alternative to KTP or LBD for vaporization
technigues. &s mentioned previously, for KTP and
LBO lasers power versus hemostasis is somewhat of
a ‘catch 22° situation: the Increased power of the
1200 LBOD certainby cuts down on operative times,
but this is at the cost of bemostatic ability, which is
miuch better when using the lower powered 80 W
KTP system. However, lower power means longer
duration af procedures. & recent report on a 980 nm
diode laser device demonstrated better hemostasis
during prostate vaporization when compared with a
120W LBO laser. Unfortunataly the dicde laser was
also associated with a higher incidence of complica-
Hons such as postoperative irritative symptoms and
epididymitis [Chiang et al. 20140,

Components of Laser
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Era of Thulium fiber laser

Still in the early phases, but has revolutionized the field of urology with applications in both stones as well as
BPH.

our lourney so far

2011 = First use of Holmiem laser for stones inm the Morth Eastern region.,

2015 —First use of Thu YAG laser for BPH in the Morth Eastern region,
2019- First wse of Thulium fiber laser for stones as well 2= BPH in the Morth Eastern region
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Fobolic Colkoctal Surgery @ Oer Experience From a Terfiary Care Centre

Robotic Collrectal Surgery : Our Experience From a
Tertiary Care Centre

INTRODUCTION :

Robotic surgery, which is regarded as the new revolution, is one of
the areas of surgery that now garmers the most interest. One of the
most notable developments in surgery during the last decade of the
20 century was the emergence of laparoscopic procedures,
Howewver, there are several technical challenges with laparoscopic
surgery, like limited range of motion and poor hand-eye
coordination[1]. These limitations have been replaced by
advancements in rohatic surgery with their useover the past twenty
years.Compared to laparoscopic surgery, robotic surgery have some
advantages including the change in ergonomics, articulating wrists
that eliminate the surgeon's tremor enabling more complex and
precise movements, seven degrees of freedom, and “immersive” 30
visualisation that improves depth perception[2]. By doing so, it
imcreases skill-set of the operator, makes it easler to carry out
complicated procedures In narrow spaces (like the deep pelvis),
enhances identification and preservation of the nerves, vasculature,
adjacent organs and shortens the learning curve[3].

Similar to conventional surgery or laparoscopic procedures,
robotic surgery necessitates skills and a learning curve. Since
simulators are simple to use and the computerised interface permits
using two consoles, helping the tralnees to harmess the art of surgery
qulckly and by augmenting the skills robotic surgery hasshortened
the learning curve, noted in laparoscopic surgery[4].Many different
forms of gastrointestinal malignancies, mcluding esophageal, gastric,
hepato-pancreatico-biliary and rectal cancers are currently treated
with robotic surgery.Robotic surgery has a significant role in such
challenging surgeries and in decreasing the post-operative
complications[5].

Laparoscopic Total Mesorectal Excision for rectal tumours is
oncalogically equal to and provides short-term benefits over the
apen technigue. The robotic system clearly outperforms traditional

laparoscopy due O itz better precision and dexterity. The
articulation of the robotic instruments allows the surgeon to follow
the proper plane of dissecton for circumferential mobilization of the
rectum{&],
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The earliest mention of robotic colorectal surgery
appeared in 2000, and the first report of a robotc
TME appeared in 2006. Robotics is slowly getting
adopted for the colon and rectal surgeries, with only
2.8% of such cases being performed as of now. The
cost of robotic surgery systems as well as
continuows maintenance and repair, Fecurring
instrument cost, and additional team training, s a
significant factor in explaining this low rate [7].

A meta-analysis of 7 studies, including the
randomised trial by Park and colleagues, discovered
that using robotics during right cobectomy was linked
to lesser blood loss, a lesser amount of postopera-
tive challenges, and rapid recovery of bowel function
than laparoscopy. Although surgical duration was
longer, there were no difference in the duration of
hospitalisation, likefihood of converting to open
procedure, anastomotic leakage, or haemaorrhage|
8]. Other trials hawe indicated marginal benefits for
robotic right colectomy . Luca and colleagues
observed that robotic surgery was related to a
shorter hospital stay and the removal of at least
fifteen lymph nodes when comparing right-sided
colon wimours to open surgery[9].Although these
benefits come at a higher financial expense, robotic
TME offers an effective therapeutic cption in the
hands of a skilled rectal surgeon with adeguate
patient selection and extansive practise [10].

MATERIALS AND METHODDS:

This study was designed as a prospective study and
imolved consecutive patients who had undergone
elective roboticcolorectal surgeries between June
2021 and June 2023,

The data megarding the patient demopraphics,
clinicopathological characteristics, operative details
and postoperative outcomes,were  prospectively
obtained from our computerised database, The 30-
day postoperative complications were graded
according to Clavien—Dindo classification  system
[11], The THM Classification of the American Joint
Committee on Cancer staging system [Bth edition)
wiis used for staging purposes[12] Patients olfder
than 1&vears and with colorectal pathologylincled-
ing cancers, diverticulitis, rectal prolapse} admitted
to Department of Colorectal Surgery, GEM Hospital
and Research Centre, Chennai, South India wers
included in the study. Patients who had undergone

emergency procedureswere excluded. The study
was approved by the Ethics Committee of GEM
Hospital (approval number: 22243).

Surgical technigue:

All the surgical procedures were performed by one
senior colorectal surgeon [CA] using standard
robotic ports and CME-CVL technique for cancers,
Preumoperitoneum was created using Veress (ech-
nigue. The ureter identification was facilitated by
routine usage of immediate preoperative cystoscopy
pulded intra-ureteral instiliation of Indocyaning
green (Smg 1CG) dye Into bilateral ureters which is
used in all colorectal cases in our centre,
The number of ports required to complete the
surgery was standardised for the type of surgery, We
used a 10 mmn camera port 2 cm above and 2 cm
lateral to the umbilicus. One 8 mm (R1) working port
in the RIF and one B mm {R2) port In the feft lumbar
region , B-10 cm away from the camera port were
placed for robotic manipulation, We used the third
robotic arm (R3) for retraction in only 2 cases of
subtotal colectomy and 2 cases of Ultralow anterior
resection, mostly placing it in the suprapubic posi-
tion. One 10 mm port in the Right upper quadrant
and one 5 mm eplgastric port were used as assistant
ports. The R1 8mm port was converted to 13 mm
port at the end of the surgery for distal rectal
transection using staplers, Extra ports were required
in 3 patients who underwent subtotal colectomy and
total proctocolectomy with lleal pouch anastomosis.,

All patients underwent Medial to lateral dissection
with strict adherence to the principles of malignancy
using the Complete mesocollc excision (CME) with
central wvascular ligation technigue (CWL), as
routinely used In our unit in all cases of malignancy.
Extracorporeal  (from approximately  5-om
suprapuble incislon) S Intracorporeal resection and
side-to-sidestapled or end tw end clroular stapled
anastomasls were perfarmed variably,

i

Statistical Analysis:

The descriptive statistics are presanted as means £
standarddeviations and frequencies [%). The nor-
mality of the data for continuous variables was
visually assessed using quantileplots and histograms
and was confirmed using the Shaplro—Wilk test.
Aszociations between variables were evaluated
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using Student t test or the Mann=¥Whitney U test {for
contnuows variables) and Pearson %2 test or Fisher
exact test (for categorical variables), where appro-
priate, All tests were 2-sided, and P valies <05 were
considered statistically significant. The relevant data
were extracted from the database and Impored into
Statistical Package for the Social Sciences [SPSS5),
version 16.0 {1BM, Chicaga, IL) for analysis.

RESULTS:

Im our study, 58 patients underwent Robotic surgery
tor colorectal pathology and all patients {mean age
57 years {range 34-8BE); males =37, females =21)
were included for analysis.

Table 1: Patient characteristics- Sex
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Out of these, 12 patients underwent anterior
resection, twenty patients underwent low anterior
resection, fifteen patients underwent ultra-low
antericr resection, three patients underwent right
hemicolectomy, two patients underwent Subtotal
colectomy, three patients underwent wentral recto-
pexy for rectal prolapse, one patient underwent
Abdominoperineal resection, one patient extraleva-
tor abdominoperineal resection and one patient
underwent Total proctocolectomy with ileal pouch
anal anastomosis. There were no conversionstoopen
surgery required.Mean body mass index was 20.8 £
2 kg/md.

Table 3: Types of surgeries performed

LSURGERY TOTaL [}
ROBOTIC AR 122068
RCSOTC LAR 20 3.4

_RCEOTIC ULAR R 15)25. 55

"ACEOTIC RIGHT HEMBCOLECTOMY ;E.;H ;
HCEOTIC AECTORERY I 1

DT TCITAL, COLEC IO 1 ad]

__ RCBOTIC TRCHFAA 17
ROBOTIC ELAPE WITH PROSTATE SLEEVE 1/172]
BESECTION WITH END DESCENLUING
COLOSTORAY

~ ROBOTIC &FA 1173

Indications for surgery were mainly malignancy in
Sigmoid and recturmwhich was noted in 86.2% (50)
cases, Three cases were for rectal prolapse and two
of them was for sigmoid divertioulitis. Majority of
the tumours were locally advanced and potentially
resectable; ¢T3-75.47% (40/53) and node positive
GEO3M (35/53) cases.

43,39 % (23/53) cases were post necadjuvant
therapy, majority being post Chemoradiotherapy
and 2 cases post Total necadjuvant therapy.

Only 7 cases required covering loop ileastomy, Qur
criterla for creating a diversion intraoperatively was
based on reguirement of more than 3 staplers for
rectal transection and difficult dissection in a few
cases post necadjuvant therapy.

Two patients presented with acute large bowel
obstruction and were precperatively treated with
colonoscopic  stemting and  underwent curative
surgery In the same admission. Concomitant
procedures  in  the wedge
rmetastasectomy (1),  Total laparoscopic hysterec-
tomy and bilateral salphingo cophorectomy (1), Only
bilateral oophorectomy (1), Partlal cystectomy (1)
and Prostatic slesve resection {1} were done basad

on spread bo contiguous or distant sites.

In patients who underwent ventral mesh rectopesy,
one patient had a cholecysteckomy and the other
patient had a concomitant repair of her left inguinal
hernia with a mesh, Post operative perfod was
uneventful in both patients.

form of Liwer

Operative outcomes
Mean duraton of surgery was 200£53.07 minutes
owerall for all left sided resections. It was 98£13.07

minutes for ventral rectopesy and 316426.24
minutes for cases reqguiring subtotal or  total
calectomy,

Patients with CME-CVL techmigue had mean intra-
operative blood loss of BB, 3£26,5ml,
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Postoperative Course

Postoperative course was uneventful in most cases.
Nasogastric tube was removed and oral liquids were
allowed in all patients on POD 1. On an average,
bowel movements were first recorded on POD 2.
Most of the patients did not require Injectable
analgesics after 2 days and were off oral analgesics
after 3 days.

One patient developed colonic pseudo obstruction
post LAR on POD 2 requiring colonoscople
decompression and neostigmine injection and was
discharged an POD 10,

One patient with mid and lower rectal carcinoma
past NACRT who underwent LAR developed anasto-
motic leak on POD 4 reguiring Laparoscopic lavage
and diversicn loop ileostamy,

One patient with lower rectal cancer post NACRT
who underwent ULAR, developed Per rectal
bleeding which was diagnosed as anastomotic
dehiscence with bleeding aftar discharge in the third
week and was readmitted for diversion ileostomy.
One patient with locally advanced carcinoma
recto-sigmoid who underwent anterior resection
with covering lleostomy required local exploration
and refashioning of stoma for stomal retraction on
PO 4,

Three patients in the rectal cancer group had
clinic- radiographically demonstrated paralytic ileus
all of whom were managed conservatively, One
patient who underwent LAR developed minor
chylorrhea and was managed conservatively. The
average hospital stay post operatively varied with
different groups of patients. There was no postoper-
ative mortality.

Lymph node harvest in the final histopathology was
significantly high (mean 17) across all the groups
{right/ subtotal/ total/ left colectomy).There has
been no recurrence in the malignancy cases on
follow up of 2 years for most patients.

Table 4: Operative and Post operative outcomes
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DISCUSSION:

The laparoscopic approach for colorectal cancer has
long been shown to have superiocr perioperative
results and is non-inferlor in terms of the oncological
outcomes compared to open resections [12]. The da
YWincl surgical system s eguipped with @
three- dimensional camera, articulated instruments
with seven degrees of movement and an added
advantage of physiological tremor filtration.This can
minimize the risk of Injury to vessels and other vital
argans as well as givingan edge over laparascopy in
oncological resection.

Robotic surgery represents a major leap in the
guality of surgical instruments, offering the
possibility of a minimally imvasive approach to
technically complex procedures,
locations which are generally difficult, like the thorax
or the pelvis, The technological advantage provided
by the rabotic approach may help overcame some of
the technical difficulties underlying laparocscopic
CRME-CVL or TME, like the use of straight instruments
or surgzon’s fatipue during 3 prolonged procedure
especially with @ narrow pelvis, obese patients and
low rectal tumors, leaning the balance towards
minimally invasive procedure,

in anatomical

The computerized interface offered by surgical
rebots eases surgical training through shortening
learning curves to make them moare complete, and
reducing the morbidity and mortality. Our present
study critically reviews the feasibility and safety of
the wuse of the robofic technigue for colorectal
surgeries in terms of perioparative and short-lerm
oncologic outcomes.

Robotic surgery at our centre, which already is a high
volume tertlary care referral centre in South India for
adwvanced laparoscopic surgeries, was insbituted
using a Da Vinci 5i platform, After the initial phase of
exploring options for correct port positions and
docking difficulties experienced during differont
phases of surgery in multi-guadrant surgeries (like
subtotal colectomy or total proctocolectomy), our
team started using the robotic technique selectively,
only for technically difficult cazes and those reguir-
ing dissection in the pelvis, for the judicious use of
robaot,
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Im a study by Rohila et al [14], the average blood loss
was 235 mi with muiti-visceral resections associated
with higher blood loss of 925 ml andaverage operati-
ng time for standard rectal surgery was 283 min. In a
study by Ramachandra et al [23], Mean blood lass
was 110 £90 ml. Mean total operating tme, docking
and surgeon console time were 182 £ 66 min, 11+ 6
min and 140 *+ 22 min, respectively. In our study.
mean intra-operative blood loss of 86.3+26.5ml. We
had no multi visceral resections excepl one case with
simultaneous fiver wedge resection who had an
estimated blood [oss of 178 ml. In our series, mean
duration of surgery was 200+53.07 minutes overall
for all leff sided resections. However it was compar-
atively less [38+13.07 minutes) for ventral rectopexy
and higher {316226.24 minutes} for cases requiring
subtotal or total colectony.

We had no cases of conversion to open suUrgery.
Large series have however reported conversion rates

of 5=10% [15-17].

In thelr study, Ramachandra et al [23] had thres
cases had clinic- radiologically documented paralytic
ileus which resolved with conservative manage-
ment, One case had chyle leakage requiring conser-
vative management and one <ase had am
anastomotic leakage which was managed with an
exploratory laparctomy and a diversion loop leos-
tomy. Rohila et al [14] reported eight patients [4%)
with anastomatic leak, out of which seven patients
needed re-exploration. The leak rates reportedhy
wiare significantly higher in patients recelving LCRT
vs, SCRT (77122 vs. 0/24, p = 0.000). This is
comparable with the complications described in our
study.

From an oncological point of view, the nodal status
is crucial, Mumber of nodes harvested s considered
a marker of surgical expertise and is a surrogate
outcome of survival[18]. The American Joint Com-
mittee on Cancer recommends the removal of at
least 12 |ymph nodes to ensure an accurate
pathological staging of colon cancer after colectomy
[19]. im the present series, we found a mean lymph
nodal vield of 18 £ 4, The improved lymph node yield
with robotic approach is in accordance with othar

studies [20-22].

The hospital stay in patients undergoing left sided
resections(AR, LAR, and APR) in our series was 8.4
days. This is slightly longer than that published in
previous large studies [16-17]. A Korean study had
reported a longer hospital stay for robotic ULAR
{hospital stays 09 days in robotic group) [24].

The ROLARR trial [15] reported that laparoscopy is
non-inferior to robotic, Hence, patient selection and
judicious use of robotic platform to justify the cost iz
important. Rohila et al [14]have data showing that
the robotic colorectal surgery costs approximately 1.
5 lakh rupees more than laparoscopic surgery.
Considering the large number of resource com-
strained countries worldwide, and patients IIiving in
such countries with mo insurance coverage, it is
logical to use the rabotic services judicioushy

The data from cur series demonstrate the technical
feasibility and short- term safety of robotic CME in
line with Ramachandra et al [23] and Bae et al [25].

Owr study has few limitations as it is a small series
with a single cemtre experience, Nonetheless our
resufts are consistent with multiple other larger
studies with a similar objective A longer follow-up is
required to assess the long-term outcomes of local
recurrence and cancer-free survival, When seeking
far an approach that offers the best combination of
oncological, functional, and patient-recovery out-
comes, robotic approach seem: 0 be the best
option for the treatment of rectal cancers when
compared with open, laparoscopic, or trans anal
appraach. This, however needs more objective
evidence from angoing randomised trials.

COMNCLUSION:

The application of Robotic technigue |5 a wery signifi-
cent development in thelast few decades in the
management of colorectal cancer. A major overhaul
in the technigue including usage of 30 camera, novel
instrumentation, firefly technology have led o its
widespread adoption. Clinical and pathological out-
comes of the robobic technique are now well
described, Significant advantages of minimalby inva-
sive surgery heve been shownsuch as early recoy-
ery, lowear complication rates and a shorter length of
hospital stay as well ergonomic relevance for the
surgean, Hence, Robotic colarectal surgery is a safe,
feasible, and standard method for bath benign and

malignant colorectal pathologies.
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Biliary Anatomical Variation in a Patient with a Large
Choledochal Cyst Malformation Requiring Complex Biliary
Reconstruction Surgery : A Case Report

Abstract:

The choledochal cyst is a congenital anomaly of the bile duct more
commanly found in the pediatric age group. The anatomical
anomalies and size ot choledochal oyst varies, but main mode of
treatment of choledochal cyst Is the total exclsion followed by bilio-
enteric reconstruction, 13 yvears old patient presents with right
upper guadrant abdominal pain and was diagnosed with a large
choledochal cyst. & contrast MBI with MRCP of abdomen revealed
choledochal cyst, however due to the large size of the cyst commu-
nicating with bile duct cannot be ascertained. Complete excision of
choledochal cyst and hepaticojejunostomy was planned. Surprisingly
an intra cperative finding, all the three hepatic ducts were separately
apening into the choledochal (e left hepatic duct, right anterior
sectorial duct and right posterior sectarial duct). The choledachal
cyst was completely exclsed and complex billary reconstruction with
triple hepaticojejuncstomy was carrled cut. The type of choledachal
cyst and their anatomical abnormalittes may not always be possible
to diagnosed pre operatively. In this case, the complex biliary
anatomy dizgnosed intraoperatively and reconstruction was chal-
lenging and very rarely performed.

Keywords (Triple Hepato jejunastomy, Choledochal opst, Biliary
Recanstruction

Intraduction :

Choledochal cyst is a congenital anomaby of the bile duct, maore
commaonly found in the pediatrics age group [1].Approximately 5%
of children present with two of the three symptoms of right upper
quadrant mass, jaundice or intermittent calicky abdominal pain, In
comparison, 85% of adults present with only one out of the three
symptoms [2]. The exact eticlogy of Choledochal cyst is unknown;
however, delay in dizgnosis and treatment of choledochal oyst have
been associated with a number of complications, Including stone for-
mation due to biliary stasis, inflammation, infections, pancreatitis,
cholangitis and obstruction [3, 4]. One of the most critical steps in
the management of a patient presenting with a choledochal cyst is
correct surgical planning based on an accurate classification of the
choledochal cyst [5]. Howewer, the type of biliary reconstruction
employed s based on the surgeon’s personal preference in many
cases. |n this case report, 'we distuss a case of a large typa 1
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choledochal cyst in 13 years old girl with biliary
anatomical variant which has three separates bile
duct draining into choledochal cyst.

An  extensively search of PUBMED, GOOGLE
SCHOLAR, MEDLINE, SCOPLIS, EMBASE with follow-
ing key words triple hepatojenunostomy chole-
dochal cyst, biliary recenstruction did not shows any
satisfactory result. Although biliary znatomical
variant are not uncommon, but presence of three
separate bile duct associates with a chodedochal oyst
is very rare. The complex biliary reconstruction
performed in this case, has not been reported in
literature carlier as perthe search mention above,

Case Presentation :

13 years obd girl child without co-morbidities or
surgical history cams t0 our hospital. On primarily
evaluation, patient presents with right upper quad-
rant abdominal pain, since 7 days. Ma history of fever
and jaundice. On examination of patient, general
examination was unremarkable, on palpation of
abdomen a lump was felt on the right hypochon-
drium approximate size 12 x 10 cm that is moving
with respiration.

Figure 1: Preoperative Axdal imaging in the form of
contrast MRl with  magnetic  resonance
cholangicpancreatography (MRCF) of the abdomen

{a) Large Cystic duct dilation of the common bile
duct {blue star). (b} Grossly distended gall bladder
(red star) [clmultiple intrzhepatic biliary radical
dilation {IHERD) due to compression,

Significant laboratory value are AST of 248 U/L (Ref.
range 3-26 mg,/dl), ALT of 367 U/L (Ref. range 24-40
/L), total bilirubin of 4.7 mgfdl (Refl. range <1.0
mg/di), alkaline phosphate of 517 U/L (Ref range 40-
150 UfL), Glutamyl-transferase [(GGTP) lewvel of
FT1USL (Ref. range 10-20 U/SL), albumin- 4,.4g/dl {Ref.,
range-3.5- 5.0g/dl].

Ultrasound of whole abdomen revealed a large
commcn bile duct cyst measuring 100 mm x 67 mm
suggestive of choledochal cyst. Axial imaging in the
form of contrast MRI with magnetic resonance
cholanglopancreatography (MRCP) of the abdomen
revealed gall bladder s pgrossly distended and
measurngli.0cm in length with no caloculus within,
Fig. 1a and 1b (T2 weighted fat suppression image ).
A large cystic structure is seen adjacent to the gall
bladder measuring 9.0 ¥ B1 x 11.3 cm volumes
(428cc) and zppears to communicate with gall
bladder at one end and the other end appears to
connect with the common hepatic duct Fig. 1c (T2
weighted fat suppression image ). Others finding are
liver -14.7em no focal lesions, spleen -7.6 & 2.7 cm,
right kidney -10.3 ¥ 4.3 cm, left kidney -9.2x 3.8 cm
and no gross lymphadenopathy or ascites noted.
Based on the clinical sympboms, biochemical and
radiclogical findings, patient was diagnosed as a
case of large choledochal cyst. The patient was
planned for excision of choledochal cyst with
roux-en-y  hepaticojelunostomy  after  Informed
consent and pre-anesthetic checkup. Intraopera-
tively a Large choledochal cyst was seen on opening
of the abdomen Fig 2 {a)

The cystic duct was Comrmunicating  with
choledochal cyst and common hepatic duct, inwhich
distal end of CBD was not able to trace Fig 2 [b). Gall
bBladder s distended without adhesion: further
carefully choledochal cyst
duadenum, head of Pancreas and from the portal
vain, The choledochal oyst was completely dissected
all around except the hepatic dect and the upper

was dissected from

part of cyst wall which was adherent to the under
surface of liver. To confirm the biliary anatomy, we
did an Intra-operative cholangiogram through the
hepatic duct and the adherent cyst to which it was
attached to under surface of liver Figure 2 {b), (c},
and (e},
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Figure 2: Intraoperative photograph

i{a). white arrow shows distended gall badder, cystic
duct and choledochal cyst. {d}. White arrows polnted
shows cystic duct and the choledochal cyst was com-
mumicating with RPSD, RASD and LHD. (b}, Right
pasterior sectorial duct (c}. Right anterior sectorial
duct [e) . Left hepatic duct.

Further, the choledochal cyst was completely
excized and & complex biliary reconstruction per-
formied at three separate blle duct opening with
Hepaticojejunastomy (end —to- side) in which left
hepatic duct [LHD), rght anterior sectorial duct
({RASD), and right posterior sectorial doect [RPSD)
anastomosed with PLS 5-0 interrupted sutures Fig
3A, 8. After finishing jejunojenunal anastomosis, a
285G drain is placed in right subphrenic space.

Figure 3: Intra-operative photographs (a). White
arrows pointed left hepatic duct (LHD), right anterior
sectorial duct (RASD] and right posterior sectorial
duct {RP5D) draining into choledochal cyst (b} White
arrows pointed Triple hepaticojejunostomy anasto-
masis had been completed by suture between
jejunum and three separate bile duct. (¢} and [d)
MRCP image at 1 months post-operatively arrows
show hepaticojejunastomy sites with three separate
duct draining into jejunum

Post-operative, period was uneventful patient was
allow to fake orally on POD day 2 which was
gradually increase to normal diet POD day 4, We did
ultrasound whole abdomen on pod 6 which didn't
show amy intra-abdominal collection and subse-
guently drain was removed on POD day 7.The
patient was discharged on post-operative day 7.
After 1 month, MRCP reveals normal hepaticojejun-
ostomy sites. There is no suggestion of amy anasto-
matic stennsis ar upstream biliary dilation as shown
in figure 3 (c) and 3[d). Complete summary of the
pre- and postoperative liver funmction finding dis-
cussed in table 1

Liver function test Preoperative
vilnes

Tolal bilirubin { peasel/L) 4.7
Drirect bilinabum { pmo 1) 2.5
Alkaline phosphatase (L/L} 517
Cramm a- hutain vl trans ferase 7l
(LILy

Aspariale trnsanm nase (L) 248
Alanine ransaminase (UL} 36T
Senwm albvumin (EmL) 44

E;r;piuth! I momths . T efie ren ce

vl Postoperathy e TAREES
values

L6 1.0 0 2-1.2 mgidl

L. 0.l O 06 o gl

283 24 4] 50 WL

IR Ah 1020 UL

(als} a7 5-36 LIfL

izl 29 24440101
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Discussion:

In 1553, Alonso Lej et al. reported the first clinical
series of patients with choledochal cysts [6]. Todani
et al. classified choledochal cysts into five types. Of
these, 30 ta 95 % of choledochal oysts are type |
cysts [7]. In this case report patient has type 1
choledochal cyst which was intra-operatively diag-
nosed,

Ultrasonography and MRCP |5 used to diagnose
choledochal cyst. Mormal anatomical variants of the
biliary tree or other anomalies in choledochal cyst
are detected occasionally by Cholangiography or
direct vision at the time of surgery and freguently
necessitate some procedure for their Correction. An
aberrant posterior hepatic duct draining into the
distal commaon hepatic duct, however, seems to be
rare [8].

The incident of malignancy ranges between 5% and
30% aver a lifetime, most commonly accurring in the
seventh decade and almaost exclusively occurring in
types | and IV, Interestingly, malignancy has been
seen in the nondilated intrabepatic biliary tree in
type | chotedochal oysts [S].

The maost frequent late complicaton after
bilipenteric anastomaosis is cholangitis, whith s
sometimes associated with intrabepatic lithiasis
[10]. Furthermore, a stricture of the biliary-enteric
anastomotic site s the most impaortant complication
which actually determines the long-term outcome
and can occur in all types of bilicenteric anastomosis
[11]. Howewver, ance anastomabic stenosis Occurs in
hepaticojefunostomy, [t is difficult to treat, in cases
with intrinsic amastomotic stricture, percutaneous
transhepatic cholangio-drainage (PTCD) and Dalloon
dilation of the anastarnosis can improve the stenosis
but induce prolonged tube placement, leading to
cholangitis, bile stasis, and inflammatory stenosis of
the bile duct at the drain placement site [12,13]. Any
anastomosis should be done at the hilum ar very
near to the hilum for wider stoma to prevent
anastomotic stricturs, as described by Todani et al

[14].

Therefore, before going for surgical intervention,
definitive  radiclogical evaluation of the

character/classification of the disease should be
done as the procedure of choice varies in different
types of choledochal cyst [15] But decision of

surgical intervention also changes by intraopera-
tively findings.

Conclusions:

Comparing with existing case reports, no such case
has been reported yet, in which complex biliary
reconstruction was performed with three separate
hepaticojejunostomy anastomosis. The attempt to
completely excise the choledochal cyst should be
done in all cases. In spite of precperative axial
imaging. we have to be prepared for biliary
anatomical variation during surgeries as shown in
this case repart,
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Rispmctabiiby of Goll Miadder Cancer with Bundics — the Bals of PTRD snd Nedad jismir
Chemotherapy- Dur Dyperience

Resectability of Gall Bladder Cancer with Jaundice - the Role
of PTBD and Neoadjuvant Chemotherapy - Our Experience

Introduction:

Gall bladder cancer (GBC) is a dreadful condition with grave
prognosis as most of the patients present at an advanced disease
awing to their vague signs and symptoms. Most of the end stage GBLC
patients have involvement of hepatic hilum leading to jaundice.
Earlier there was no curative treatment for these patients. The
incidence of curative resection in GBC with jaundice is only around
7-300: (1) Palliative treatment is still the main form of treatmen-
tavailable in these patients. But now it has been observed that with
irvolvement of multidisciplinary team we can achiave curative
treatment in few patients. In jaundiced patients, biliary stasis can be
relieved by PTBD and these patients can be taken up for surgery after
downstagingthe tumor by necadjuvant chemotherapy.The aim of
the study is to see the outcome of patients with GBC with jaundice
undergoing PTBD feollowed by necadjuvant chemotherapy to
downstage the disease for curative surgery.

The definitions used in this study are:

Jaundice s defined as serum bilirubin level of mare than 3 mg/dL
and serum ALP more than three times the normal reference level
{50-136mg/dL).

THM Staging was done by American joint committee on cancer
{AICC) classification, 8™ edition.

Complete response (CR) to nreoadjuvant chermotherapy is described
as the no disaase left for at least 4 weaks.

Partial response (PR) is described as »50% disappearance of diseaze
for 4 weeks (230% in RECIST criterial2)) and no new disease,

Stable disease (50) s when both partial response and progressive
disease criteria are not met.

Progressive disease (PD) Is described as »25% (220% for RECIST)
incraase in the already existing lesions or if the new l=sion appears.

Clinical benefit rate (CBR) is defined as the total percentage of cases
that had complete response, partial responsa, and stable disease
after necadjuvant chemotherapy. |3}

Radical {RD) resection is when the distance of margin %o tumor is
Imm. Overall survivality (05} is the number of days between date of
surgical exploration and death due to any cause.
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Post-operative mortality is deasth due to any causa
<80 days post-operatively.
Long term survival is defined as survival »2 years.

Disease burden
Carcinoma GB has a dismal prognosis having a 5-year

survival rate of <5%. [4). The incidence of GBC in
north India is 10-22/100000 population (5). India
accounts for 10% of the global cancer burden. Out of
28 most affected districts in the world, 14 districts
are in northeastern region. Moreover, Kamrup
district is the most affected district worldwide for
both males and fernales comprising of about 8.8 per
lakh and 17.1 per lakh population respectively (6],

D
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Since the gall bladder lacks outer serosal laver on its
hepatic side, cancer can easity spreacd ta liver by local
encroachment. Ako, liver can be involved via portal
tracts in advanced GBC. While involvemeant of
segment Vb and segment V is considered local
spread, involvement of any other lobe is considered
distant metastasis, Dstant liver involvement s
associated with poor prognosis [7-11).

Causze of jaundice in carcinoma gall bladder
Jaundice occurs in about 30-60% of all gall bladder
cancers (12-14). Biliary obstruction occurs due to
direct hilar Infiltration or due to compression by
enlarged hilar lymph nodes. it can also occur if there
is lymphatic infiltration or intraluminal tumor exten-
sion, Jaundice can also be present in GBC patients
with underiving chronic liver disease which is
unrelated to carcinomia. Biliary stasis leads to biliary
sepsls, inflammation, hepatic toxicity and also
increases the morbidity and mortzlity postopera-
Lively.

Percutaneous Transhepatic Biliary Drainage
Percutameous transhepatic biliary drainage (PTBD)
helps in decreasing the complications by resolving
cholestasks, reducing bacterlal proliferation and
improwing the nutritional status.In fact, FTED can be
done in those patients who have poor nutritional
status. Though PTBD is technically very successful in
biliary drainage and has almost no immediate
procedure-related complications. but is associated
with some complications like peri-catheter bile-lezk,
dizlodgement of catheter and bleeding. ERCP Is not
done in our patients as most of the jaundiced
patients have hilar involvement and ERCP has less
role in relieving jaundice in these patients, Also, It
has more complication rates than PTBD (15,16,

Evaluation of patients is done by CECT triple

phase and contrast MRI
& good quallty CT scan can sclve diagnostic problems

and helps in assessment In most of the patients as
FHAL and trucut biopsy are contraindicated in
potentially resectableGBC patients. In triple phase
CECT scan, patient is given oral contrast and arterial
phaze s taken 20-25 szeconds after Injection of
intravenous contrast, The portal venous phase s
taken In 50-70 seconds and delaved venous phase in
120 seconds after Intravenaus contrast. This type of
CT scan gives the information abaut imslsement of
vascular structures {artery, portal wein), lver involve-
ment, mph node involvement, involvement of
surrcunding structures as wel as distant metastasis.
It alse gives the view of segmental anatomy of liver
winkch |s very helpful for surgeans during liver resec-
tion. The yield of contrast MRl is same as that of
CECT but the Information about bile duct infiltration
is better in MR
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Lymph node dissection

Lymph node metastasis is the most important and
independent prognostic factor in GBC patients {17,
18}. Lymph node involvemnent in GBC patients is
often not accurate preoperatively by CT scan and
MRl But LB-FOHG PET-CT cam detect occult lymph
node metastasis (LNM) with a zensitivity rate of
SA%{19). The LNs along the CBD and in the gall
bladder triangle arg to be removed completely in all
cases as they are the first LNs to drain. Aoy otherlM
is remcved if it is more than 1 cmin size or it is hard
an palpation, The LN stations are different according
to different groups, According to the lapanese
Society of Hepato-Biliary-Pancreatic  Surgery
{J53HBPS), there are 3 metastatic LM stations (20}, N1
includes CBD LMs and GB neck LNs. N2 inchudes
posterior portal LNs, commaon hepatic artery LNs,
posterior suprapancreaticoduodenal LWs. N3
includes celiac artery LMs, superior mesenteric
artery LMs and para-aortic LNs. The WICC group
identifies 2 metastatic end points for GBC. N1 group
includes LMs near CBD and GB neck. N2 comprises of
the remaining LNs.According to UICC and AJCC
guidelines the imvolvement of 13a lymph nodes
(nodes at the posterior aspect of the pancreas head)
is considered distant metastasis whereas the Japa-
nese society considers it to be same as regional
lymph node infvobvement as the prognosis of both
are same.

Approach to treatment

Patients performance status is assessed by American
Soclety of Anesthesiologists [ASA) physical status
classification system(21).After thorough assessment
of CT scanm, MBI and PET CT scan, the extent of
disease and lymph node involvement is evaluated.
There are no definite management guldelines. for
patients with locally advanced GBC. If there is a
chance of resectabllity even If the diseaze is
imcobving more than 2 organs we planned the
jpatients for curative resection after PTBD and NACT.

Neoadjuvant chemotherapy

Mepadjuvant chemotherapy with gemcitabine and
cisplatin §s indicated in patients with advanced GB
cancer for down staging the disease. Patients having
stage Il or greater were glven necadjuvant chermao-
therapy. It was given for 3 cycles and post neocadju-
vant chemotherapy CECT scan was done 1o see the
disease regression.

aurgery types

Curative surgeries done in our institute are En-bloc
cholecystectomy with liver wedge resection of 2-3
cm and varled lymph node dissecton (N1, N2). CBD
involvement is assessed macroscopically and CBD
excision Is done if found to be involved by the tumor
or s compressed by extansive nodal disaase,

Multi-visceral resections such as duodenal
sleeve/ducdenectomy, colonic sleeve/segmental
colonic resections, distal gastrectomy and hepatico-

pancreatico-dusdenactomy is done in patients with
obvious infiltration of adjacent organs,

Adjuvant chemotherapy
Adjuvant chemotherapy is proven to be beneficial

postoperatively. Gemcitabine and cisplatin is given
for 6-8 weeks on dayl and day 8 in a 21 days oycle.

Discussion

Earlier jaundice was associated withirresectability as
well as post-operative mortality in GBC patients. In
our study, the outcome of gall bladder cancer
patients presenting with jaundice had much better
outcomes in relation to S-year survival rate and
morbidity when they have undergone PTBED
followed by neoadjuvant chemotherapy when
compared with patients without PTED and chemo-
therapy. Precperatively, percutanacus transhepatic
biliary drainage [FTED) is hetpful for decreasing the
complications  postoperatively by resolving
cholestasis.

Jaundice in GBC patients was associated with
increase rate of major complications In a study
conducted by Ellse AJ, et al when compared with
non=jaundiced patients (22). In their study, jaundice
was not an independent adverse prognostic factor in
those patients undergoing curative resection. But
surgery was only done In those patients where the
cancer was limited {where RO was feasible) and has
not Imvaded the CBD, The resection of CBD was
found to be an independent predictor for major
complications.n this study, the major post-operative
complications occurred in lesser numberof jaumn-
diced patients without recelving MACTwhich when
compared with other studies was very less, ITimplies
that presence of jaundice does not imply unresect-
abillity (22}, And if these patients wera to be treated
by NALT, the chances of 0% may have been
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increased, The turmor location on CECT was also
different  between jaundiced patients
non-jaundiced patients undergoling surgery (22}, In
the jaundiced group of patients, the location of
tumor was more commanly found in the neck area
ar a diffuse tumor, whersas in non-jaundiced
patients it was more commaon in the fundus or body.

and

Neoadjuvant chemotherapy causes downstaging of
the patients which further required less aggressive
surgical resection procedura.ln 3 study done by Shah
Waveed et al [23]which reviewed & studles on NACT
in GBCit was found that 30.47% patients showed
progressive disease [PO) even after receiving necad-
juvant chemaotherapy (NACT] and the chinical benefit
rate, CBR (CBR = CR + PR + 5D) was 67.38%. Out of
67.38% patients which showed clinical benefit after
MNACT, and only 51.66% were operated out of which
anly 40.71% were resectable (CR). RO resection rate
wias 91 B1% among patients who underwent surgical
resection but there were variations in the six studies,
i.e., inone study it was 25.0% (24] and in two of the
papers it was 100% (25,26). Also, tha median 05 was
18.550.1 months In patients who underwvent
curative resection after neocadjuvant chemotherapy,
whitch was better than the patients who did not have
surgery after NACT (range 5.0-10.8 months). The
patients who had C58 had a higher rate of event-free
survival than those who did not {median 25.8 vs 5.0
maonths) (27). In their study, they also found that
MNACT in advanced GBC showed CBR of 67.38% after
surgical resection and most of the patients had RO
resection {91.81%), The median 05 was ako
significantly better in patients undergoing curative
surgical resection after MACT than those wha did not
undergo curative surgery. It was found that only 40.
71% patients of advanced GBC had a C5R after NALCT
i their study. Alse, 2.8% cases with clinical benefit
fram MACT were found to be inoperable upomn
exploration. {23)

Goel etal. had a very low maortality rate (4.2%) after
surgical resection in patients recelving NACT (28).
This was wvery low compared to other studies
probably because they had no major liver resection
surgerles and also the disease burden was

decreased after NACT. The resection rate was also
high {62%%) after
downstaging.

MACT because of disease

Sirohi et al. in their study concluded that NACT
[Gemcitabing and platinum  based regimen)
increases the resectability and survival of patients
with locally advanced GBC.{29). Overall response
rate (RR) was 67.5% and 46% of patients underwent
RO rmesection. The owerall survival and
progression-free survival was significantly better in
patients undergaing surgery after NACT,

The assessment of MACT response is done by CECT in
mst af the institutes after 3-4 oycles of chemo-
therapy. Creasy et al. measured the response using
CECT after & weeks of chemaotherapyl25). On the
other hand, Chaudhari et al. used CECT and PET to
see the response of chemotherapy (27),

In most of the studies related to GBC, there is not a
tlear mentian of the interval of MACT and curative
surgery. In our study, C5R was performed after 3
weeks from the end of NACT ¢ycle 50 as to get the
maximum benefit of chemaotherapy induced shrink-
age of the tumour and not long enough for the
tumour to metastasize or grow locally,

Chan et al. and Kang et al. studied the effectiveness
of surgery in advanced stage IV GBC patients (30,31},

Jin Hong Lim et. al found that lymph node count of
less than & was an independent prognostic factor for
the 05 and disease-free survival in T2 and T3 GBC
patients. It 15 recommended to dissect & minimum of
& lymph nodes in advanced GBC surgeries. But
sometimes due to difficult anatomy, the vield Is less.

Previowshy Jaundice was an obvious sign  of
inoperability but, now this notion is changed. Many
studies have proven that jaundice is just a sign of
advanced disease which can be controlled by FTBD.
In & study by Sugumaran et, al, the overall survival of
GBC patients with jaundice was better in patients
undergoing curative resection than the patients
receiving palliatve treatrmeant {32]. Alsc, the 05 was
batter in  CR  patients receiving  adjuevant
chemotherapy than the patients who did not. The
resectability rate was 41.5% even without NACT and
the RO resection was achieved in 825% cases.
Therefore, it can be expected that the result of C5R
will be way better if NACT is given in thase patients.
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The most important deciding factor for long term
survival is the RO resection. Even if the disease is
locally advanced and involving other argans, if there
is a possibility of RD resection then it is the maost
important prognostic factor for long term survival,
Jaundice also is not a contraindication for surgery
because the serum bilirubin levels can be lowered by
doing PTBD. In a study done by Enginser et al., it was
found that even if you do radical resection ke pan-
creaticodundenectomy, the S-year survival rate was
30-42% (33). Higuchi et al found that in advanced
GBC cases without NACT, the RO resaction rate was
61.3% and 5 —yvear survival rate was 53.4% (34),

Chaudhari et al., (27) in their study observed major
morbidity of only 7% in patients undergoing curative
resection after MACT, Its very less compared to
ather studies. It could be because they have not
considered surgical resection in those GBC where
major hepatic resechon or venous reconstruction
were required, They managed those patients with
palliative intent only. Their curative surgical resec-
tion rate was 41.2% after NACT and response rate|
RR} was 52% the clinical benefit rate (CBR) was 70%
which shows a good response of MACT to downstage
the disease as well a5 morbidity associated with it

Other studies found a high morbidity in GBC patients
whio were operated after NACT. Dixon E et al {35) had
morbidity of 30-40%, but their patients had much
more aggressive surgeries for locally advanced GBC.

Keto ot al. (24) found that neoadjuvant chemo-
therapy was effective in downsizing the tumaour in
unresectable locally advanced BTC[bikiary tract
cancer] patbents, Curative surgical resection was
possible in 36.4% cases after administration of
Gemcitabine for 3 weeks. Half of the patients had RD
rezection and haff had R1 resection. Their sample
slze was small and the effectiveness of NACT was not
significant because they used only gemcitabine
which & not so effective until It is combined with
platinum-based chemotherapeutic agents.

Oeer et al in their study found that the GBC patients
with LNM undergoing surgery atter NACT and then
receiving adjuvant chemotherapy had a longer
median 05 than patients undergoing radical surgery
alone (36],

Adjuvant chemotherapy after CSR is the treatment
of choice in locally advanced cancers (37.38), In a
study, patients with advanced GBC patients with R1
resaction had improved long term outcomes after
recening post-operative adjuvant chemotherapy
{39).

Our experience

Patients admitbed for gall bladder cancer with
jaundice were evaluated retrospectively from 2014
to 2022, Before 2019, we excluded [aundiced
patients with bilirubin =10 mg/fdl and cholangitis
from major resection. But 2019 onward, we are
treating all jaundiced patients with PTED. We are
presenting an interim data from January 2019 to
December 2022, We have resected 157 patients. We
hava done 52 PTED In this perod, Out of these, 45
received MACT, 7 patients were lost/could not
complete CT due to il health. Only 18 patents
entered into CSR (RO resection), Patients with meta-
static disease which could not be operated were
excluded from the study.

Neoadiuvant chemotherapy
After bilirubin <dmg/dl, Gemcitabine 1000mg/m2

and cisplatin 25mg/m2 was given intravenously in
gach cycle pvery week for 3 cycles and after compbe-
tion, the patients were reviewed with CECT and
blood investigations for signs of improvement, The
response was assessed by Response Evaluation
Criteria in Solid Tumaors (RECIST) criteria.

selection of patients for curative resection: GBC
patients with jaundice without metastatic disease,
or involvement of major vessels, portal invokeement
or patients with poor performance status. But the
extent of radicz| surgery was depencent an the pre-
operative, intraoperative assessment of the tumour,
Bide duct resection is done whenever possible in all
cases presenting with jaundicewith the alm of
getting a negative margin,

Surgical strategy

Radical cholacystactormy was done in all patiznts.
Regional lymph node dissection (N1 dissection] was
also performed in all cases, which included lymph
nodes around the hepatoducdenal ligament (Le.,
around cystic duct, hepatic artery, portal vein and
bile duct) and around gastrohepatic ligament, In
some cases(when palpable), N2 dissection was
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performed which included N1 dissection with celiac
LNs, pancreaticoduodeanal LNs and para-acriic LMs, It
was totally dependent on the specific case where
the surgeon suspects invalwvement of the M2 LNs. The
minimum number of lymph nodes to be resected for
complete dissection was &, CBD excision was dane in
all cazes where the surgeon has suspected
imrolvement either by palpation or if there is
macroscopic evidence of Infiltration or IF the CBD
compressed by enlarged lymph nodes.
Resection of bile duct was performed on reasonable
grounds which was solely the decision of the
surgeon after tharough inspection, If there was
infiltration of adjacent organs e.g., ducdenum,
stomach, colon, pancreas, then they were managed
accordingly by ducdenectomy, distal gastrectomy,
colonic resection and hepaticopancreaticoduodens-
ctomy.Complications were assessed by Clavien-
Dindo classification {40). The most common compli-
cation was bile leak, bleeding.

Was

After surgery, adjuvant chemotherapy was given
with Gemcitabine and cisplatin for 6-8B weeks on
dayl and day8 in a 21 days cycle. After 3 weeks, the
patients were evaluated. The patients were followed
up after every 32 months for 24 Months, Fellow-up
wias done with blood CEA, C419.9 bevels and routine
bisod investigations. CECT was done once every year
for 5 years. Recurrence was identified if there was
radiological diagnosis of Involvernent ar high blood
CEA or CAL2.9 |lewels,

Histepathological examination

Although FNAC and histopathological examination is
still the pold standard for diagnosis of GBC, it (s not a
pre-reguisite but it |5 desirable for NACT ar CSR.
Radizlogical diagnosis 15 enough for undergoing
curative resection if there are radiological features
sugpesting local advancement of malignancy. In fact,
it has been found that there are cases of seeding of
cancer cells while doing fine needle aspiration
cytology (41) which will upstage the disease. The
histopathological examination also seems to differ in
GBC patients hawing jaundice and those withouwt
jaundice. The GBC that are invalving the neck of gall
bladder ar are infiltrating in a diffuse manner are
more likely to present with Jaundice clearly because
they are in vicinity of CED and are more likely to
imvobee CBD, The Tla disease were less likely to
causs jaundice because they are in the peritoneal

side whereas, T2b diseases had more chances of
invading the fliver and use jaundice. Ako, gall
bladder lacks the serosal laver on the liver side which
increases the chances of invasion into liver by T2b
GBLS.

Conclusion
Many studies have evaluated the result of NACT

before C5R In locally advanced GBC and found it to
be effective to increase the overall survivality as well
as decreasing the morbidity. But there are very few
studies to see the result in GBLC pabients with
obstructive jaundice. In our study, we found that the
mere presence of obstructive jaundice is not a
comtraindication for abandoning curative surgical
resection. There are other factors which contribute
to the result of curative resection. With Meoadjuvant
chemotherapy, a lot of the advanced GBC which
were unresectable &t the time of diagnosis can be
downstaged which helps to get RO resection. Also,
owerall survivality of the patients with advanced GBC
can be prolonged with lesser morbidity by doing
PTED and MNACT before curative resection, The mere
infiltration of other organs like colonic or dusdenal
infiltration did not matter much unkil there was a
chance of getting RO resection. Further RCTs are
needed to prove the definite effectiveness of PTBD
followed by NACT and C5R as our study is composad
of a small population. As our study does not have a
control group, further studies and RCTs are required
in the future to come up with a standard protocol for
these patients. our study is providing interim data of
retrospective study. Further prospective. study data
will be provided.

Beferences

1. Miishra PE, Saluja 55, Prittevira) M, Varshney W, Goel N, Patil N:
Predictors of curative resection and long term survival of
gallbladder tancer - o refrospective analysis. Am | Serg. 2017,
214:378-26. 10,1016/ |.am|surg 2017 .02 006

L, Elsenhauer EA, Therasse P Bogaerts ), Schwanz LH, Saigent O
Ford 8, Dancay I, Arbuck 5, Gwyther 5, Mooney B, et al. New
response evrluation criteria in sofid turmours: revised RECIST
guideling jversion 1.1), Eur | Cancer. HHA5[2]:3 3847

3. Park 10, Lee 50, Song 51, et al. Measuring response in solsd
tumors: comparison of RECHT and WHO resporse oritenia. Jpn |
ClinDnecod 2003;33{10]:533-537_ DOI: 10,1093 [jeo,fypDg3,

4, Batra ', Fal 5, Dutta U, ef 3l Gallbladder cancer in India: A
dismal picture, § GastroenlemaiHepanol 2005 20: 309- 14,




Retecfablity of Gl Blacier Cancer with Jaundice - the Role of PTED and Negadjuuant Chemctherapy- Qur Experienie

5. Dutta U, Bush N, Kalsi &, Popll B, Eapoor WE, ot al, Epidemiclogy of gallbladder cancer in india. Chin ClinCneol201%804):33 | hitp:
Sidudoiong/ 1021037 feon 2019.08.03

6. National Cances reglstry programme, Consolidated report of population based cancer registries: 2003 14 [Inbarmat]. S babls
arfine: ktp:fnodvindia.orgNCRFAALLNCRP_REPORTS/PEBCR_REPDRT 2012 3014findes him

7. Hundsal B, Shatfer £A, Galibladder cancen: epldemiology and putcome. CinEpldem|iol, 2014;6:55=-109

8. Qu K, Liu &N, Chang B-L, Liu C; ¥u X-5, Wang B-T, Zhou L, Tian F, Wei J-C, Tai M-H, et al. Gallblacder Cancer: 2 subtype of biliary
tract Cancer which ks a current challenge in China, Asian Pac | Cancer Prav, 20121344 ):1317-20,

9. Yamamobs ¥ Sugiura T, Achida B, Okamun Y, lto T, Uesaka K. Indications for majos hepatectarmy and combined procedures for
afvanced gallbladdar cancer Br ) Sung, 200 7:104{ e 25 T=64.

1. Ogura ¥, Tebatz M, Kawarada ¥, Bizemato R EMect of kepatlc invasion on the dnaice of heparic resection for advanoed candnoma
af the gafhlsdder: histologic analysis of 32 surgical cases. Waorld | Surg. 1998;32{3}:262-6 discusson 266-267

14 Lin W-T, Ly G-0, Wo I Low =Y Metastagis of arimary galibladder carcinoema in lymph node and Beer Warld 1 Gastmoentsnd. 2005;
13]5) 74851,

12 Agarwal &K, Mandal 5, singh 5, Bhojwani R, Sakhuja B Uppal R: Bikary obstraction (n gall bladder cancer i rot sine qua non ol
inoperability, Ann Surgnool, 2007, B0:2831-7, 1001245055104 34-007-5456-y

13 Regimibeau JM, Fuks Oy Bachellier Poet 8l Progrnostic value of jaundice in pefienis with gallbladder cancer by the ARC-GRI-200%
study group, Eur | SurgCncol 3011, 3750512, 10,1006/ [ejs0. 201 1.03.135

14, Mishis H, Ebata T, Yokoyema Y, igami T, Sugawara G, Naging M: Gallbladder cancer irmvolving the extrahepatic bile duct & worthy
of resection. Ann Sung. W11, 253:553-60. 10.10587/508.0b01 33182168513

15. Tang £, ¥ang ', Mang W, Li X, (2017} Best option for presperative bilary dralnage in Blatskintumor: & systematic review and meta-
anal- ysis. Madicine 36, a8372.

16. Al Mahjoul A, Menshem B Fohlen &, Dupont B, Alves &, Launo 5 &L al. [2017) Preoperative biliary drainage in patients weth
resectableperihilar cholangiocarcinoma; 5 percutanecus transhepatic Billary drainage safer and more effective than endoscopéc
Biliary drainage? & meta-analysi. D \VascirteryRadial 28:576-580

17. Pilgrirm CH, Usatoff W, Evans P Corsideration of anatorlcal structures relevant to the surgical etrategy for managing gallblad der
carcinoma. Eur § SurgOncol (2009) 35(11):1131-6. doi: 101006/ |.ejso 2009 02.006

18. Lu 5, fhang 2, Y1 W, Yu 2, Zhang & ¥ia G, et al Effect of hypertharmic intraperitonesl perfusion chemotherapy combmed with
radical surgery and capecitabine on stage il gallbladder cancer. Can | GastroenterclHepatal |2021) J31AMGTIE, doi: L0
1155300 1/ 4006786

19, Rodrigwee-Fernander &, Gomez-Rio M, Medina-Benitez A&, Moral Y, Ramas-Fant C, Ramia-angel 1M, et al. Application of modern
Iraging mathods in disgnasis of gallbladder rancer | SurgOnosd {2006} 9318 ):650-68, dol: 10,1002/ Eo.20533

Z0. Li' Song Y, Zhang ¥ and Lio 5{2021] Progress in galibladder cancer with lymph node metastasis, Front. Oncol. 12966635, doi; 10
3385 fonc, 203 966835

21 Dayhe DIGE. {2071%) Amserican socisty of anedhedioiogistd clasaification (A58 dass) treasure Eland (FLL StatPaarls Publishing.

21 Efse &), die Savornin Lohmand ®, HendrignKulpars2,*, Mike van Dooren, Shoukd jaundice predude

FELBCLGN N DEDEnLS with gatm cander? Results fraem a neman-wide cahorT ftudy. HPE 2020, 22, 1686-1694, Fll.'[ﬂi:.n'_u"dl'.'ll.ﬂr_g.n'll:l.
1016/ hob, 205003015

23. Shah Maveed et al, Maveed 5, Can M, Thau O, et al. Heoadjuvant Chemotherapy for Advanced Gallbladder Cancer; Do We hove
Erough Evidence? & Systematic Review, Euroasian ! Hepato-Gastroenterol 2021112 )E7-94,

24, Kato b, Shimize H, Dhisuka M, et 8l Surgical resection after downsizing chemotherapy for nitlally unresectable iocally sdvanced
billzry tract cancar: a retrospactres single-center study. Ann SurgOneod 2013 5001)-318-324. DOE: 1001248 5 10824-01 2-3317-8

25, Creasy M, Goldman Dw, Dudeja v, o0 al. Sysiemic chemotheragy combingd with resection for locadly advanced gallbladoer
carcinomas surgical and survnval outcomes. | Am ColtSurg 201722 4(5]-906~816. DOE 101006/ jamepdlsurg 2016, 12 058,

26, Sebvakiumar VP, Zaadi 5, Pande P at ol Recectfen after nessdjusant chemotharapy in advaread cardnoma of the gallbladdear: a

retrospective study, Indlan J SurgOnoed 20156 1):16—15. O0: 10010077 513153- 015- 0377- 0.




Feiectabiity of Gall Blacioer Canoer with Jauncice - the Role of PTED and Negadjusant Chemotherapy- Qur Experienie

7. Chawdhari VA, Dstwal ¥, Patkars 5, et al, Qulcorns of nesadpvant chemratherapy in ocally stvanced/borderiine resectable”
gallbladder cancer: the need to define indications, HPB {Oxfard| 200E;2009):841-847. DOE 101046/ ). hph. 2018.03.004.

2R Goel M, Gugta &M, Patkar 5, et 2l Towands standardization of management of galfbladder carcinoma with shatructive jaupdice;
analysss of 113 cases over 10 years at a single mstitutian. ) SurgOnood. 2081, 184:572- B0 10,1002/ js0. 26564

29, Sirohd e al, Bhawna Slnghi® Ashish Singh & P Jagannath&Shalkesh \ Shrikhande .Chemaothesagy and Targeted Therapy for Gall
Bladder Cancer indizn J SurgOncol {June 3004] {2k 134-141, D01 2001007/13193-014-0217-4

30. Chen C, Wang L, Zhang B, at al.: Who benefits from Rl resection? 4 single-canter analysls of patients with stage IV gallbladder
caneer. Chromnic Dis Transd Med. 2019, 5180056 1001006 cdtrm. 04508 . 004

30 Kang MU, Song Y, Jang J¥, Han 'Y, Kim 5W Bole of radiced surgery in pattens with stage |V gallbdadder cancer. HPE (Oxfond), 2002,
14:805-11, 101111 1477-2574 HH 200544 =

32 K5, lagad W M, Hekasakantt P K, et al, [Dcteber 12, 3022} Gallladder Cancer With Jaundice: Surgery Yarses No Surgery, Cuangius
1410): 230504, DD 107759 curedis 30594

33 Engineer A, Goel M, Chogea 5, et &l Neoadjuvant chemaradiation fallowed by surpery for locally advenced gallbladder cancers
& new paradigm. Ann SurgOnool 2016;23 930093015, DOL 1001245/ s10 4 53 4 - 0d6- 519 7-0

34, Hguchi R, D1a T, Aralda T, et al. Swglcal spproaches to advanced gallbladder cancen: a 40-yvear single-Irstitution study of
progrnostic factors and resectability. Ann SurgOnoal 2014;2 1]13F:4308-4316. DO: 10,1245 /210434 - 014 -1885-1

35, Dion E, Wedlmer CM, Ir, Sahajpal &, Cattral M, Grant [, Doig C et 3l {2005 Mar) An aggressive surgical approach leads to mproved
survival in patients with gallbiadder cancer: a 12-yvesr study at a North &merican Center. Ann Surg 241385

3E. Oror M, Goksw 5, Sanford MM, Porembka b, Khershid H, Ahn C, ot al. & propensity score anahysis of chamotharapy wse in patients
with resectable gallbladder cancer. JARS Motw Open [3032] 5(2):22146932. doi: 1001001 jamanetwor bapen. 202 1.46012

37. Shroff BT, Knou J, Divon E. Consensus conference on gallbladder cancorn, HPE |Oxford) 2015:1 A E)B6d=665, D:00: 10,1111 hph.
13432,

BB Kim Y, Amneni B, Wilsen A, etal. impact of cheratherapy and esterral- beam radiation theragy or sutcomes among patients with
resected gallbadder cancer: & muiti-institutional analysia. Ann SurgOneod 2016;2309) 22 998—300&. 004: 10.1245/410434-016-
S1b2-8.

35. fia M, Chang H, Gin B, ot al. Adjunant therapy in the treatment of gallbladder cancer: a meta-analysis. BMC Cancer 1015:15:615.
Doi:10.1186/512865-015-181 -y,

40. Clavien P4, Barkun I, die Oliveira ML, Yansthey BN, Dinda 0, Schubick B0, et al. The Clavien-Dindo dassification of sirgical
camplications: five-yaar akparience, Ann Swg2 D0 250, 187196

§1. Rarwmilava N, Glessan FC, Gores Gl. Awareness of tract seeding with endoscopic uBrasound tissue acquisition in perihiiar

chalangiacarcinema, fom J Gastroerteral 205511012000 QO 10103808, 2014-363




Labural Genicdaty Atery Perloestor Based Propafer Flap for Defect Aegair in P o Pateller

Squamnuk Cell Carcinoms

Case Report

Lateral Geniculate Artery Perforator Based Propeller Flap
for Defect Repair in Pre-Patellar Squamous Cell Carcinoma.

Abstract:

Wide local excision with negative margins Is the recommended
treatment for cutaneous malignancies, However, they often leave
large, unsightly defects which cannot be closed primarily (because of
size ] ar by split skin grafting (because of depth of dearance exposing

Dr. E-M‘i-'ﬂil Sharma periosteum of joint capsule], In such cases, local pedicled flaps are a
M& MCh (Surgical Oneoology) life {and defact) sawer. Propeller flaps based on musculo-cutaneous
Assictant Professor of Surgical Oncolegy,.  perforators allow freedom to be harvested in a wide range of areas
Dir. B. Borooah Cancer [nstitute, and allow rotation of upto 180" to cover loco-regional defects

Crilwahati « FEIKG

Keywords:

squamous cell carcinoma, cutaneous malignancy, wide local excision,
propeller flap, local flap, perforator flap, distal thigh flap, lateral
geniculate artery

Introducton:

Squamous cell carcinoma 15':."::' IS & common cutaneous malignancy
strongly associated with older age and UV ray exposure,occurring
most commonly in the sun exposed areas of the skin. Risk
stratification of S5CC is based, among a number of factors, on the size,
differentiation and depth of imvasion of the lesion[1]. The standard
of care is wide local resection (WLE) with negative margins and
closure of the defect either primarily, by skin graft or by loco-regional
flaps. Cutaneous defects around knee joint are a difficult proposition
for closure as wnderlying joint capsule or periosteum is often
eyposed which is thus unsuitable for skin grafting; also the bulk of

| Asssoc Surg of Assam 2003 1 t60k62  the underlying muscle hinders primary closure. Hence the concepts
of lacal flaps come into play, mare specifically fascio-cutaneous flaps
based on the estensive vasculaturearound the knee joint,

Case report:
JASA A T4 years old gantleman presented o the OPD of Surgical Oncology,
The Fowmal of Association of FERERAEEE with the complaints of a progressively increasing ulcer-
Surgeons of Assam ative growth an his left knee for the last 4 months. He was a farmer
Volume 10, Mo, 2 by cccupation, used to working in the fields wearing dhoti or shorts.
Oetober 2023 oo March 2024 There was no history of trauma or burns, On clinical examination a 7

¥ & cm ulcero-prodiferative mass was noted on the lateral aspect of
the left knee joint with enlarged palpable left inguinal pmph nodes.,
Wedge biopsy of the lesion revealed squamaus cell carcinoma and
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FNAC of the inguinal node revealed metastakic
squamous cell carcinoma. An MRI scan of the left
knee to gauge the depth of invasion showed the
lesion to be free from the underlying joint capsule
and patellar pericsteurn, Because of the need to go
to the periosteum to get an adequate oncological
clearance, a decision was made o reconstruct the
WLE defect with a local propeller flap.

Priar to surgery, help was sought from institutional
radiclogists to mark the underlying perforators
based on the superior lateral geniculate artery
15LGA) upon which the local flap could be based. A
muscula-cutaneous perforator through the vastus-
lateralis muscle arising from the S5LGA was identified
and marked approximately 5 cm proximal to the
lateral femaral condyle. The malignant lesion was
eacited with 1cm circumferantial marging and depth
upto, but not including the patellar periosteumn and
the joint capsule. Left inguinal lymphadenectomy
wias also done,

The resultant defect was 8 » 6 ¢m over the antero-
lateral part of the left knee joint. Marking of flap
based on the previously noted pedicle was done
allowing 0.5 crm more than the size of the defect to
aliow for flap contraction. The kength of the flap
fraom the pedicle at the proximal part was kept
longer than the distal part to allow for adeguate
cover of the defect after rotation of the flap. The
incision was taken down beyond the deep fascia and
the flap was carefully harvested between deep fascia
and underlying muscle and mobilised all around the
pedicle which was seen to pass through the vasius
lateralis and supply the overlying skin. Vascularity of
the flap was checked by the presence of punctate
haemorrhage at the edge of the flap farthest away
from the pedick |.e, the proximal end.

The flap was rotated 150° inferiorly to cover the WLE
defect and sutured at the edges. The cutlaneous
defect at the donor site of the flap was closed partly
with split skin grafting (55G) and partly primarily.

Post-operatively, the viabilty was monitored by
comparing the temperature over the flap with the
surreunding area and also looking ocut For color
charge of the flap. On day 4, mild epithelial discolor-
ation was nated at the edges of the distal end of the
flap. It was observed till day 7, and upon no further

progression, the  patient was  discharged
uneventfully. On follow-up at day 12, flap was intact
and healthy, except for mild superficial epidermal
discoloration at the distant edges, which is expected
ta heal primarily without hampering the viability of
the graft.

Post-operative histopathology report showed
squamous cell carcinoma with clear margins,

Ulcer, defect and flap after being harvested
tarrow marks the pedicle}

Fig. 2
Flap after inset and on Day 12
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Discussion:

Cutaneous squamous cell cardnoma 15 & relatively
common  malignancy  related to old age and

prolonged cumulative exposure to sunlight. The
treatment of choice [ primarily surgical; WLE with
clear margins and addressing the regional lymph
nodes when necessary, The primary concem im
ancology is to obtain negative margins in all
dimensions; however, the resultant defectis often
too large for a primary closure. Moreover, defects
overlylng the penosteum or joint capsule are not
amenable for 55G. In this situation, local flaps come
to the rescue.

A propelier flap s an adipo-cutansous or fascio-
cutanecus flap based on a vascular pedicle. The
namg propeller is based on the fact that the length
of the fiap exceeds its width and the pedicle » based
on the center with the two parts of the skin island on
two sides of the pedicle like the blades of a propeller,
It can be subcutaneous pedicled, perforator pedicled
iln this case) or supercharged pedicled[2]. It was
first described by H. Hyakusoku et. al. in 1991, who
rotated it 307 o cover defects following release of
burn contractures[3]. This was further modified in
2006 by G Hallock[d] who was successful in
increasing the rotation range upbo 180°.

A large number of vessels arising from the popliteal
artery and the anterior tibial artery form a rich
vascular anastomosis around the knee joint, OF
these, one of the maost consistent vessels is the
superior lateral geniculate artery arlsing from the
popliteal artery [5]. It gives a perforator approgi-
mately 3-8 cm [average Scm from the proximal end
of the lateral famoral condyle, which supplies the
overlying skin and subcutaneous tissue In a radial
manner. Fascio-cutaneous islands can be based on

these perforators and used as a rotation or prapelier
flap to reconstruct defects around the knee joint.
The advantage of propeller flaps is the freedom it

allows 1o be harvestied based on a single perforator
and avoids the need for a named vascular pedicle,
which may not be available around the defect.

Conclusion:
Defects following WLE of 5CC may not amenable for

primary chosure or 556G owing to the dimensions or
base, In such cases, local pedforator based Mlaps are
useful to fill the defect, The S5LGA perforator basad
propelier flap can be successfully used for defects on
the antero-lateral part onvand around the knee joint.

Patient consent : written and verbal patient
cons=nt has been taken.
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A Bare Case Beport of Brunmer's Gland Adenoma

A Rare Case Report of Brunner's Gland Adenoma.

Introduction:

Brunner’s glands, Is located In the wall of the first few centimetres of
the duodenum, mainly between the pylorus of the stomach and the
papilla of Vater of duodenum. These glands secrete large amounts of
alkalime mucus containing bicarbonate ion in response to

a. tactile or irritating stimuli on the ducdenal mucosa

b, vagal stimulaticn, which causes Increased Brunner's glands
secretion concurrenthy with increase in stomach secretion

C. gastrointestinal hormiones, especially secretin,

The function of the mucus secreted by Brunner's glands 15 bo protect
the duodenal wall from digestion by the highly acidic gastric juice
empiying from the stomach ' Brunner's glands, were described by
the anatomist Brunnar in 1688,

Brunner’s gland adenomas (BGA)] are rare, benign tumors arising
from Brunner's glands in the ducdenum. BGd are wswally found
incidentally on endoscopy. Usually BGA are asymptomatic, however
they can present with hemarrhage or smali bowel obstruction, There
have been less than 200 cases reported in the |iterature since
itsitsfirst description by Curveilheir in 18355 In a study of a case
series of 215 000 autopsies? (0.008%) patient were found to have
brunners gland adenoma™!

CASE REFORT :

A 56 years male visited primary hospital OPD with generalized
weakness for & months and malena for 1 week. On evaluation,
Pancytopenia was found and patient was referred 1o our hospltal,
Haematological workup & Bone Marrow study led to the diagnosis of
Hypocellular marrow, and patient started on Tablet Cyclosporine
{immunosuppressant) 100mg twice daily and inj. Romiplostim
{fusion proteln analog of thrombopaieting 250meg aonce waekly,

An upper Gl endoscopy was done which showed (Figure 1) a large
pedunculsted duodenal polyp at D1-D2 junction with Antral
Gastritis. Endoscoplc punch biopsy of the polyp showed benign
apithalial cells; which 5 negative for malignancy. CECT whaole
abdomen that showed (Figure 2} a large pedunculated ducdenal
polyple.9 x 2.2 x 2. 0cm).
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After optimization, Endoscopic resection of the
polyp was tried but was unsuccessful due to high
vascularity arcund the polyp. Thereafter, patient
underwent laparotomy: Duodenotomy & resection
of the polvp was performed, Post operative period
was uneventful. Histopathological examination of
the polyp showed circumscribed tumour in
submucosa with proliferation of normal appearing
brurner’s gland, arranged in lobules separated by
fibroconnective tissue, suggestive of Brunner gland
Adenoma, Patient 5 now undergoing monthly
follow-up in department of haematology for

hypocellular marrow,

Fig 1: Endoscopic image of the polyp at D1-D2
junction af Duadénum

Fig 2: CECT whale &bdomen showing Polvp at ot
01-02 junction of Ducdenum

Fig 2 Intra operafive image of tha Palyn alter
Duocdenobomy

Discussion: Brunner’s gland adenomas are rare
benign tumours arising from the Brunner's glands of
the dusdenurn. BGA has a tendency to be predomi-
nant in the fifth or sixth decade of life with equal
gender distribution ", Clinical presentation is vari
able. However, the majority of cases are
asympiomatic or can present with symptoms like
hematemesis, melena, nausea, vomiting or chronic
abdominal pain

In symptomatic patients, the most common clinical
presentations. is gastrointestinal bleeding which
manifests in the majority of cases as chronic loss of
blood with lron deficiency and amaemia or less
frequently, when ercsion or ulceration of the
tumour occurs, patients can prasent with melana or
hematemesl|s,

The exact pathogenesis of BGA stll remains unclear,
Some have suggested that the Brunner's glands are
stimulated to undergo hyperplasia by Increased acid
secretion Bl Franzin et al ™ have reported an associ-
ation between BGA and hyperchlorhydna in patients
with chronlc pastric erosions and duodenal ulcers,
but Speliberg et al*! have not found regression of the
lesion with acid secretion inhibitors,

The diagnosis is usually made by radiological studies
fallowed by upper gastrointestinal endoscopy, which
can also provide definitive treatment. Endoscopy
demonstrates the tumar in the duodenal lumen and
facilitates biopsy from the lesion. Endoscopic
ultrasound helps to  establish a preliminary
diagnosis depending on the layer from which the
lesion arises and alo from the characteristic
appearance of the lesion, Computed tomography
can be used to delineate the extraluminal extent of
large adenomas. Differential diagnosis Includes
leiomyoma, lipoma, carcinoid tumor, mphoma,
aberrant  pancreatic  tissue, prolapsed  pylonic
mucasa, and foreign body,

Endoscopic or surglcal removal of the adenoma has
been suggested in symptomatic patients to prevent
development of complicatbions. Local excisionof the
lesicn is the main treatment and may be done by
gither endoscoplc snare-cautery technique or exci-
sion of the mass via duodenotomy '®. Local
recurrence after surgery ks rare™,
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UNITED BIOTECH (P) LIMITED
The makers of...

OTIDE amp UNITRAX-S 1.5gm inj.
(Octreotide 50/100 (Ceftriaxone 1g +
mcg Amps) Sulbactam 500mg)
CEFOPRIM Tab TAZIN 4.5/2.259 inj.
(Cefuroxime Axetil Piperacillin Sodium &

250/500 mg Tablets)  Tazobactam 2.25g/ 4.50g




Conquering
Newer Horizons

With a legacy traversing three centuries from the successful commercial discovery of
crude oil at Digbol in 1889 and independent india’s first oll field in Maharkatiya - all in
the north eastemn state of Assam - Oil India Limited was bornon 18th February, 1953 to
increase the pace of exploration in Northeast India.

Dogged determination of some of the finest oll & gas explorers and a committed
workioroe has enabled OIL to expand its pan India presence and spread s wings
overseas with footprints In countries such as Bangladesh, Gabon, lsrasl, Libya,
Mozambique, Nigeria, Russia, USA and Venezuela,

Today, as a Navratna PSU, Ol India Limited is fully committed to achieve the co-created
vition of becoming "the fastest growing energy company with Global Presence™ with
special emphasks on carmying ouwt its duties as a responsible corporate citizen.
Setting the right pace globally
mm s
0il India Limited

CIN : L11101ASIS550OI001 148 Py —

blals .
| | ; Wi #GiveltUp @@/7
ffffi‘ e .Hl-'llJb:f-\.'-'r.'I'rﬂ-ﬂ - i

Cerpotarte Offce: (0. Howse, Plot Number 19, Sector 164, Noida, Destvict Gautas Budh Nagar, Utter Pradesh 201201, Indsa, Tel.: « 81 (120§ 2488 133
Rugisimred Ciffica: Duliejss - TREE02, Disirict - Dibragerh, Aasam, Tel: «81 374 2804510, + B0 374 2000427
Webksite: wiww, ol india.comy Abss Follow s onc [ )




JASA

The Journal of

Association of Surgeons of Assam




