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Dr Vikram Kate, Dr Likhita Singh

Enhanced Recovery After Surgery (ERAS) is an evidence-based, multimodal perioperative care pathway designed to reduce
surgical stress, optimize physiological function, and accelerate postoperative recovery. Originally developed by Henrik Kehlet in the
1990s, ERAS represents a paradigm shift from traditional surgical care to comprehensive, patient-centered management.

Core Principles
ERAS protocols integrate interventions across three key phases:

1. Preoperative Phase

« Patient Education & Counselling: Comprehensive preoperative
information to manage expectations and reduce anxiety

« Nutritional Optimization: Avoidance of prolonged fasting; carbohydrate
loading 2-3 hours preoperatively

« No Mechanical Bowel Preparation: Except for specific rectal procedures

« Prehabilitation: Optimization of comorbidities and functional capacity

« Venous Thromboembolism Prophylaxis: Early initiation based on risk
assessment

2. Intraoperative Phase

« Minimally Invasive Techniques: Laparoscopic/robotic approaches when
feasible

« Short-Acting Anesthetics: Regional blocks and neuraxial anesthesia

 Goal-Directed Fluid Therapy: Maintenance of euvolemia and
normovolemia

- Normothermia Maintenance: Active patient warming to prevent
hypothermia

« Multimodal Analgesia: Opioid-sparing technigues including NSAIDs,
local anesthetics, gabapentinoids

- Avoid Routine Drains & NG Tubes: Unless clinically indicated

3. Postoperative Phase

- Early Mobilization: Out of bed within 4-6 hours, ambulation by POD 1

« Early Oral Nutrition: Clear fluids immediately, solid food within 24 hours
« Multimodal Analgesia: Non-opioid-based pain management

« Antiemetic Prophylaxis: For high-risk patients

« Early Catheter Removal: Within 24 hours in most cases

« Daily Discharge Criteria Assessment: Proactive discharge planning

Benefits of ERAS Implementation

» Reduced Length of Stay: Approximately 30-50% reduction (2-3 days shorter)

« Lower Complication Rates: Up to 40% reduction in postoperative complications

« Faster Functional Recovery: Earlier return to baseline activities

» Reduced Opioid Consumption: Multimodal analgesia reduces opioid requirements

« Improved Patient Satisfaction: Enhanced patient experience and outcomes

- Cost-Effectiveness: Reduced hospital costs without increasing readmissions

*No Increase in Readmissions: Evidence shows maintained or improved readmission rates
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INTRA-OPERATIVE

POST-OPERATIVE

Keys to Successful Implementation

1. Multidisciplinary Team Approach: Surgeons, anesthesiologists, nurses, physiotherapists, dietitians
2. Protocol Compliance: Higher compliance rates correlate with better outcomes

3. Institutional Support: Leadership buy-in and resource allocation

4. Audit & Feedback Mechanisms: Continuous quality improvement

5. Patient Engagement: Active patient participation in recovery

6. Bundle Implementation: Multiple components together are more effective than single interventions

Take-Home Messages for Surgical Residents
ERAS is evidence-based, not just "fast-track” surgery
Success requires multidisciplinary collaboration
Multiple interventions bundled together are more effective
Patient educationis a critical component
ERAS improves outcomes without compromising safety
Implementation requires institutional commitment and continuous audit.

PRE-OPERATIVE
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Dr. Utpal De

Suspected necrotizing fasciitis
(evaluation of susceptibility factors, medical history, clinical examination)

Skin and soft tissue findings Systemic findings Risk factors

(Incidence) (Incidence)

Erythema59% Fever 77% Trauma

Swelling and oedema 48% Tachycardia 41% Recent surgery

Discoloration 33% Pain 34% Skin breech

Tenderness 25% Tachypnoea 28% Immunosuppression/ Malignancy
Induration 14% Hypotension 30% Obesity

Bulla 9% Neuropathy

Ecchymosis 8% Diabetes

Compartment syndrome 4%

Crepitus 4%

Finger test

«Incision: A small (around 2cm) incision is made through the skin to the deep fascial layer in the suspected infected area.

« Probing: A gloved finger gently probes the tissue at the fascial level.
« Positive Signs: The test is positive if all three are present:
1) Lack of bleeding: Minimal or no blood from the subcutaneous tissue.
2) Dishwater discharge: A gray, watery, foul-smelling fluid.
3) Friable tissue: The tissue is easily torn or separated with minimal pressure, indicating necrosis (tissue death).

Send for specimen analysis

Polymicrobial (NF I) / Mono-microbial NF |l (16S rDNA sequencing > traditional microbial culture)

Signs of Sepsis/ Diagnostic scores (Scores)

1. Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC) score - <5 (Mild), 6-7 (moderate), > 8 (Severe)
2. Site other than the lower limb, Immunosuppression, Age, Renal impairment, and Inflammatory markers (SIARI) score
3. Laboratory and Anamnestic Risk Indicator for Necrotizing Fasciitis (LARINF) score

Radiology (presence of gas in the fascial plane is a hallmark of NF)

1. X-ray (limited information, nonspecific, not recommended)

2.Doppler ultrasound (fluid accumulation exceeding 2 mm in depth, diagnostic accuracy 72.7%),
3.CT (first choice for emergency screening),

4. MRl (gold standard sensitivity of 90%-100%, specificity of 50%-85%)
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Commandment of Management

1. Thorough debridement (Prompt Incision, debridement, and drainage < 24 hours)
* Methylene blue can be used to mark necrotic tissues
« Multiple samples for microbiological analysis
2.Broad spectrum antimicrobial therapy
« Clindamycin+ meropenem-+ vancomycin,
« Piperacillin/ tazobactam+ vancomycin+ clindamycin,
«Imipenem/ Cilastatin+ vancomycin, and
« Ceftriaxone+ clindamycin+ vancomycin
3. Aggressive fluid resuscitation
4. Repeated assessment of the patient’s condition
5. Adjuvant therapy -
«Immunotherapy
«DVT prophylaxis
« Respiratory physiotherapy
« Hyperbaric oxygen therapy (HBOT)
6. Comprehensive nutritional support
7.Rehabilitation and psychological therapy
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Dr. Saugata Samanta

1. Confirm Fever

« Definition: Temp = 38 °C (100.4 °F) on = 2 occasions, or > 39 °C once.
» 40% of patients develop pyrexia after major surgery - in most cases no cause is found.

« Inflammatory response to surgical trauma may manifest as fever. However in all patients with a pyrexia, a focus of infection should be sought

2. Classify by Timing
Timing after surgery is KEY:

Post-op Day Likely Cause

POD1-2 Wind: Atelectasis, early pneumonia, aspiration

POD 3-5 Water: UTI (catheter)

POD5-7 Wound: Surgical site infection (SSI)

POD 7+ Walking: DVT/PE, thrombophlebitis

Anytime Wonder drugs: Drug fever, transfusion reaction, line sepsis

3. Initial Assessment

« History: Surgery type, devices (catheter, lines, drains), medications.
- Physical exam: Chest, wound, IV sites, calf tenderness.
» Review chart: Anaesthesiarecord, intra-op events, blood loss, transfusions, temperature chart

4. Investigations (Stepwise)

1. Basic labs: CBC, CRP, electrolytes [ Test for malaria, dengue or other prevalent causes]
2. Cultures: Blood, urine, sputum (before antibiotics).
3.Imaging: CXR (if respiratory symptoms or POD 1-2 fever)
US/CT if abscess suspected (esp. POD >5).
4. Other: D-dimer, Doppler if suspect DVT/PE.

5. Immediate Support

« IV fluids, oxygen if needed.

+ Analgesia/antipyretics (Paracetamol) , Physical met

*Remove/replace invasive lines if infection suspected.

« Ensure pulmonary toilet (Incentive spirometry), early ambulation.

«In sepsis with unstable patient /organ dysfunction - consider ICU transfer

Mnemonic
Lung-related
Urinary tract
Incision
Venous

Medications/lines
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With Complications eg.
Peritonitis, obstr. hernia

Patients condition

permitting - CECT Further
complications
anticipated
Surgery

Dr Sanjay De Bakshi

Small bowel obstruction

History, C/E, exclude hernias

Abdominal X-ray (Erect, Supine)
Concertina, Characterless

Dynamic Adynamic
Without History, biochemistry - causes
Complications  Sepsis

 Narcotics
 Dyselectrolytaemia

CECT . szcent surgery
* Diseases, eg.

a.IBD

b. Parkinsonism

Unclear,immediate ¢. Hypothyroidism

complications not
anticipated

Suspicions

. Confirmed
remain

CT/MR Enteroclysis
Assessment

Trial of
conservative Appropriate Medical
treatment Management
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MECHANICAL

EXTRA-LUMINAL

INTRA-MURAL

INTRA-LUMINAL

Faecal obstruction
Foreign Bodies

Bezoars
Gall stones
Ascariasis
DISIMPACTION
SUCCESS
YES NO

Follow-up with
enemas/PEG
electrolyte
solution

Flexible sigmoidoscopy and
disimpaction.

Water-soluble contrast enema.
Once confirmed-

High bowel wash with warm
water x 3 days

PEG electrolyte solution.
Subsequent Non electrolyte
PEG ALTERNATE DAYS
Enemas twice weekly

FUNCTIONAL

+ ABDO X-RAY
+CONTRAST
ENEMA

« CECT SCAN(+/-)

SIGNS OF PERITONITIS

NO YES
CAECAL DIAMETER
>12cm YES
SURGERY
NO
NEOSTIGMINE
CONTRAINDICATED
YES NO
NEOSTIGMINE UNDER
CARDIAC MONITORING
& REPEAT AFTER 24
HOURS SUCCESS
NO YES
COLONOSCOPIC POLYETHYLENE
DECOMPRESSION GLYCOL regularly but
SUCCESSFUL needs to be monitored
SURGERY NO YES
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INTRA MURAL
(3-6-9 RULE)

Diameter of caecum >12cms
Features of peritonitis.

YES

Resuscitation
Exploration
Toileting of abdo. cavity

COLON ATRISK

Optimum

« Expertise

« Facility

« Patient

YES NO
RT COLON LT COLON COLONATRISK

Right Extended YES
hemicolectomy & colectomy &
lleo-transverse lleo-sigmoid/rect
anastomosis al anastomosis.

Resection of colon at risk
and obstructing segment
&Endileostomy and
mucous fistula.

Carcinoma of colon
Diverticular stricture
Tuberculous stricture
Ischaemic stricture
Intussusception

NO

Resuscitation
CECT Scan

Endoscopic stenting
Feasible
Facilities & Expertise available

NO YES

Wall stent if possible and plan
for treatmentin
non-emergency setting

Not appropriate for
diverticular stricture

NO

COMPETENT I-C VALVE

NO YES

Loop lleostomy RT:
lleo-transvers

e anastomosis
LT:Loop
Transverse
colostomy
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EXTRALUMINAL

IMMEDIATE THREAT TO

VASCULAR SUPPLY

YES

VOLVULUS

SIGMOID

Coffee -beansign
Frimann Dahl Sugn
Liver overlap sign
Northern exposure sign
Whirl counter-clock

BOWEL VIABLE

YES NO

Colonoscopic
decompression.
Success: - Early OT
No: - Emergency OT

Sigmoidectomy with
« Colo-colic anastomosis
* Hartmann'’s procedure

NO
HERNIA ADHESIONS
Resuscitation Conservative treatment. If not
successful investigate for any
Exploration of herniaand other cause.
repair if bowel viable defer
if not. Exploration after ruling out
any other causes.
CAECAL ILEO-SIGMOID KNOTTING
PLAIN ABDOMINAL X-RAY
CECT TO CONFIRM
Hugely distended caecum. Features of both small
Coffee bean sign and large intestinal
Upper polar reversal. obstruction
Caecal embryo sign. Whirl clock-wise
Emptinessinthe RIF.
Whirl clockwise
BOWEL VIABLE
YES NO

Derotation possibility of

recurrence.
Caecopexy & sigmoidopexy
have been tried.
Resection of non-viable gut
Anastomosis +/- stomaiif
Caecopexy (only if bowel viable) needed. Large bowel stome
lleo-colic resection+ ileo-ascending anastomosis.Right and small bowel
hemicolectomy lleostomy + mucous fistula resection-anastomosis

preferred.
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Dr Ramanuj Mukherjee

Diagnosis
« Differentiate between

Enterocutaneous and Entero- Atmospheric Fistula

« Classify wound status (Deep SSI)
« Use Bjork classification for wound assessment

Resuscitation End Points

» Hemodynamic parameters stabilized

« Stable Nutrition status, no dyselectrolytemia.

» Adequate Urine Output

« Serum Lactate and Pro-calcitoninimprovement
« Prognostic scoring as applicable

Wound Management

« Drain Management

« Fistuloclysis

« Sepsis evaluation for Intra-abdominal Collection
(CECT)

« Perform minimally invasive drainage of collections

Radiology

« CECT preferred

« Define Anatomy of “Leak”

« Define anatomy of healthy bowel.

- Abdominal wall assessment in case of difficult closure

Novel Therapy

* Drugs: Octreotide

« Vacuum-assisted wound management
- Fistuloclysis

Assessment

» Assess hemodynamic parameters.

« Perform sepsis screening (using gSOFA score)
«Initiate Sepsis-6 Protocol when indicated

Resuscitation Essesstials

« Fluid and Electrolyte management
« Establishment of long term venous access
« Provide critical care support

Why is the Fistula not Healing

« Foreign Body

» Radiation

« Inflammation/ Infection (including IBD)
« Epithelization

«Neoplasm

« Distal Obstruction

Nutrition

« Calorie estimation taking stress factor into
consideration.

« Enteral nutrition preferred over parenteral nutrition.
« TPN complication management « Refeeding
Syndrome Management

Restoration

« Resection of diseased segment
« Restore anatomical continuity

« Avoid short bowel syndrome

KOLKATA



Dr Dipankar Ray

History, physical examination, estimate mild, moderate,
severe bleedin

«Syncope, shock, co-morbidities, ongoing brisk bleeding - Admitin ICU
- Resuscitation - wide bore IV access - crystalloids infusion
+Blood - CBC, Clotting, U & E, LFT, cross match

« Octreotide bolus / infusion ( or Terlipressin)

+ PPlinfusion, antibiotics beneficial

« Correct coagulopathy ( FFP/ Vit K/ platelets if low)

«Urgent Endoscopy once patient stabilized

« Aim for CVP around 4 -8 cm H20

«EVL for esophageal varices but gastric variceal bleeding is difficult to control

- Cyanoacrylate glue application / sclerotherapy for gastric varices

« Severe exsanguinating bleeding which cannot be controlled endoscopically - consider SBT (Sengstaken -
Blakemore Tube) insertion after endotracheal intubation. Initial control is good but recurrent bleeding after deflation
in 50%. Repeat endoscopy for control can be tried, but not more than 2 attempts.

- Consider TIPS or emergency porto-systemic shunt with lower esophageal devascularisation.

- Consider Balloon - occluded retrograde transvenous obliteration (BRTO) for gastric variceal uncontrolled bleeding.

« Mostly peptic ulcers, consider Mallory-Weiss tear, GAVE, GIST, Dieulafoy lesions
« About 80% cases settle spontaneously
- Glasgow-Blatchford score for management decisions like hospital admission, urgency of
endoscopy (e.g. - score > 4 needs urgent endoscopy)
«Rockall score post endoscopy for re-bleed risk and mortality prediction
« Forrest classification of ulcers found in endoscopy predict re-bleeding risk
«Resuscitation, iv PPI
»Main treatment endoscopic - options

«Mechanical method (e. g. Clips) +/- adrenaline injection

- Thermal coagulation + adrenaline

« Fibrin or Thrombin + adrenaline

Consider surgery -

- Failed endoscopic controlin high risk stigmata (e,g. Forrest 1a lesion)

«Second re-bleed after endoscopic attempts if age < 60 yrs, consider earlier in patients > 60 yrs old.
- Ongoing bleeding after 6 to 8 units blood/PRBC transfusion

- Operation involves over sewing bleeding vessels, vagotomy+ pyloroplasty or partial gastrectomy
depending on case.

1
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+Bleeding from intestine below ligaments of Treitz.

«Haematocheziaimplies lower Gl bleeding usually (rarely brisk upper Gl bleeding
cancauseit)

« Similarly up to 35% patients presenting with melaena can have bleeding distal to
ligament of Treitz including right colon.

« Syncope, shock, co-morbidities, ongoing brisk bleeding ------- AdmitinICU
+Resuscitation ---- wide bore IV access ---- crystalloids infusion

+Blood - CBC, Clotting, U & E, LFT, cross match

« Overall 90% stops spontaneously, 35% need transfusion, 5% urgent surgery

Management

- Severe haematochezia - NG tube and urgent upper Gl endoscopy

» Colonoscopy with bowel preparation - investigation of choice - source identified in majority
«May need intestinal lavage with 4 -6 L osmotic laxative through NG tube

« CT angiography or DSA is alternative and often more practical in brisk haemorrhage

- Limited role for pharmacotherapy ( tranexamic acid not routinely recommended)
«Endoscopic controlin selective cases by clips, adrenaline injection or electro coagulation

« Angiographic coil embolilaztion effective

«Emergency surgery can be tricky if source is not confidently identified pre-operative.

«Keep provision for on table lavage, per-operative colonoscopy.

12
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Dr. Inian Samaresan

INITIAL ASSESSMENT (ABC)

HISTORY & EXAMINATION

INVESTIGATIONS

+CBC,ELECTROLYTES, ABG

+ CHEST X-RAY

+CT SCAN THORAX/ABDOMEN
+CT GRADING OF INJURY
+ENDOSCOPY (<48 hrs)

«ZARGAR GRADING
ZARGAR GRADE
GRADEO, 1 GRADEII, GRADE ||b, ]] GRADE IV
NPO
OBSERVE NRO IVFLUIDS EMERGNCY
SOFTDIET IVFLUIDS
e P otens FEEDING SURGERY
JEJUNOSTOMY
N‘T)é'lg“;'G BARIUM
SEQUELAE SWALLOW

13

KOLKATA



BARIUM SWALLOW

CHRONIC STRICTURE (>6 MONTHS)

STOMACH
STRICTURE

TYPEs1to 5:

+TYPE1-PYLORIC STRICTURE
*TYPE2-UPTO ANTRUM
+TYPE3-MID GASTRIC
*TYPE4 - DIFFUSE
+TYPE5-D1INVOLVEMENT

*TYPE1-BILROTHI/GJ
*TYPE2-BILROTHII/GJ
*TYPE3-BILROTHII/GJ
*TYPE 4 - COLONIC CONDUIT

- JEJUNAL ANASTOMOSIS
*TYPE5 - PYLOROPLASTY/GJ

* UPPER GI SCOPY

*NPL SCOPY

* BARIUM ENEMA

* NUTRITIONAL ASSESSMENT
* PSYCHATRIC ASSESSMENT

COMBINED
OESPHAGEAL STOMACH & o::gggygg AL
STRICTURE OESOPHAGEAL STRICTURE
STRICTURE
SERIAL DILATATION
-ENDOSCOPIC BALLOON
- SAVARY GILLARD DILATOR
1. DILATATION
2 DILATATION + COLOPLASTY
3.PECT MAJORFLAP + COLOPLASTY
4.STERNO MASTOID FLAP +
SUBSTERNAL COLON COLOPLASTY FLAP
PULL THROUGH 5.PHARYNGO COLIC ANASTOMOSIS
6.LARYNGECTOMY +
(ESOPHAGO COLOPHARYNGEAL ANASTOMOSIS
COLONOPLASTY 7 FEEDING JEJUNOSTOMY ALONE

14

KOLKATA



Dr. Satyapriya De Sarkar

Barretts mucosa (Result of profuse GERD)

Endoscopic diagnosis and gradation
according to Prague classification based on
circumferential (C) and maximum extent (M)

Endoscopic biopsy to grade type of dysplasia

No dysplasia Low-grade dysplasia High-grade dysplasia Adenocarcinoma
Surveillance 3 year Repeat Yearly 3 monthly therapy Endoscopic Resection or
Surgery
Newer endoscopic technologies helping assess dysplasia
» Narrow Band Imaging(NBI)
« Flexible Spectral Imaging Colour Enhancement (FICE)
«|-Scan
Treatment modalities
Endoscopic Surgical
Ablation Resection

i. Argon plasma Coagulation ; Iéndosi:(ipic.mucc;sal re:[.selction

ii. Multipolar electrocoagulation : LS ECmlEE N

i CryoF’zh erapy < Histopathology endoscopic resection

iv. Photodynamic therapy cannot be assessed ii. Endoscopic submucosal

dissection

V.Radiofrequency Ablation

(Histopathological confirmationis

precise)

Population-based study of patients with early esophageal adenocarcinoma —> Endoscopic therapy is

equally effective with surgical resection in longterm survival.

15

KOLKATA



Endoscopic biopsy
+
MSI/HER2/PDLA

Dr Inian Samaresan

STAGING:

1.CECT/PETCT

2.STAGING LAPAROSCOPY (Adeno ca - GEJ)
3.BRONCHOSCOPY/WASHINGS (SCC-Upper/Mid Thoracic)
4. ENDOSCOPIC USG (Early Cancer)

MULTI DISCIPLINARY TUMOUR BOARD DISCUSSION

MEDICALLY FIT MEDICALLY UNFIT
CERVICAL THORACIC / GEJ PALLIATION / BEST
LOCATION TUMOURS SUPPORTIVE CARE

(scc) (SCC / ADENO)
DEFINITIVE is T1a T1b-4a T4b Any T’ N
CRT M,
ENDOSCOPIC ENDOSCOPIC GOOD POOR
RESECTION +/- RESECTION (or) PERFORMANCE PERFORMANCE
ABLATION ESOPHAGECTOMY STATUS STATUS
UPFRONT SYSTEMIC / BEST
SURGERY T,,T,N, >T,orN, INMMUNO SUPPORTIVE
THERAPY CARE

SCC ADENO

16

KOLKATA



SCC

NEO-ADJUVANT
CROSS PROTOCOL
(NACRT)
RESPONSE
ASSESSMENT

COMPLETE RESIDUAL

RESPONSE TUMOUR

ACTIVE SURGERY
SURVEILENCE MCKEWON'S

(SANO) OESOPHAGECOMY

17

ADENO

NEO-ADJUVANT
FLOT
(NACT)

RESPONSE
ASSESSMENT

SURGERY

1.IVORLEWIS OESOPHAGECTOMY
2.EXTENDED TOTAL GASTRECTOMY
3. THORACO ABDOMINAL
OESPHAGO-GASTECTOMY

FOLLOW UP

KOLKATA



Staging
(consider CT
and endoscopy)

Treatment

Type of surgery

Dr. Manas Roy

Symptoms
Loss of appetite-weight, early satiety, vomiting, anaemia

Investigations
Routine bloods, Endoscopy, CT thorax-abdomen-pelvis!

Endoscopy
Greater/lesser curvature, antrum/body/fundus, appearance of
tumour (Bormann), distance from GE junction, obstructive or not

Small tumour Tumour Obstructive or Metastatic
Doubtful nodes Enlarged nodes bleeding tumour disease
D2 Perioperative D2 Palliative
gastrectomy? chemotherapy gastrectomy treatment
Staging Pyloroduodenal stent
laparoscopy? to relieve obstruction®

Palliative gastrectomy:
doubtful role®

Chemotherapy
FLOT: 4 cycles*

D2 gastrectomy2 Palliative
chemotherapy
FOLFOX
or CAPOX
Consider
immunotherapy

Distal tumour Proximal tumour Fundal tumour
Subtotal gastrectomy Total gastrectomy Proximal gastrectomy

18

KOLKATA



Bursectomy: no role7. En masse splenectomy performed for greater curvature tumour8.

Restoration
of intestinal Roux-en-Y Roux-en-Y Double tract
o e .. o

continuity gastro-jejunostomy oesophago-jejunostomy reconstruction is popular
Adjuvant Chemotherapy Chemotherapy Chemotherapy
treatment CAPOX?™ FLOT: 4 cycles CAPOX
Adjuvant

. | 1
radiotherapy MO

Early gastric cancer, not so common in our country, have been excluded for the sake of clarity.

REFERENCES: (1) NICE guidelines 2018, (2) Lancet Oncology 2010;11(5): 439-49, (3) AJCC 7th ed. (4) J. Clin. Oncol.
2017;35(Suppl. 15):4004 (5) World J Surg. 2023 Jun;47(6):1519-1529 (6) Lancet Oncol. 2016 Mar;17(3):309-318

(7) Lancet Gastroenterol Hepatol 2018 July:3(7): 460-468. (8) Ann Surg 2017 Feb: 265(2): 277-83

(9) Ann Med Surg (Lond). 2022 May 31:79:103879 (10) Lancet 2012; 379: 315-21 (11) Ann Oncol. 2021 Mar;32(3):368-374
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Dr Niloy Mandal

Classic clinical presentation

Symptoms

« Periumbilical pain, gradually shifting to
rightiliac fossa,

» Anorexia

« Diarrhea or constipation

Atypical presentation

 Retrocecal appendix may present with
flank or back pain or right subcostal
area.

« Suprapubic pain(due to inflamed
appendiceal tip in pelvis)

Physical examination

«Fever

« Tachycardia

«llllooking

 Tenderness in McBurney point
« Rigidity or rebound tenderness-
suggestive of appendicular
perforation

« Rovsing sign, obturator sign,
psoas sign- indicates localized

peritonitis, but not diagnostic of
acute appendicitis.

DIAGNOSIS(based on symptoms and signs, clinical scoring systems and imaging)

Besides symptoms and signs, several scoring systems are developed, but few are recommended in recent consensus guidelines
for regular clinical use- (i)Appendicitis inflammatory response(AIR) score; (i) Adult appendicitis score(AAS); (iii) Alvarado score.
How clinical scoring helps?- (a)By excluding acute appendicitis; (b) Guides which patient needs imaging or surgery; (c)Which
patient can be discharged.

In adult patients-
Alvarado Acute appendicitis
score<5 is excluded

Don’s use this score for positive confirmation.

AIR score-

Low-risk(<5)- Patient may discharged;

High-risk(>8)

Diagnostic +/- therapeutic laparoscopy(in less than 40 yrs)

CT scan followed by decision of surgery(in patients more than 40 yrs)

Intermediate
risk(5-8)

Point-of-care
ultrasound(POCUS)

Positive

Surgery

Contrast-enhanced

Negative

Explorative
laparoscopy

low-dose CT

Negative, but persistent pain
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In pediatric patients

Clinical scoring systems Important laboratory workup for predicting acute appendicitis
Alvarado score « WBC count
Pediatric appendicitis score(PAS). » Absolute neutrophil count

« C-reactive protein(CRP)

Onadmission, CRP=10 mg/L and WBC count> 16,000/ml- strong predictors of
acute appendicitis.

Point-of-care ultrasound(POCUS)

Inconclusive Positive Surgery

MRI/CT

MRlis preferred as no radiation, but
same sensitivity and specificity.

In pregnant women

Clinical presentations not always like adult patient(nausea and vomiting may be related to pregnancy, cephalad displacement of
appendix due to gravid uterus)

Alvarado score may be higherin
1st trimester(due to increased

Clinical scoring system- same as adult patients. vomiting and higher WBG count)

Graded compression grayscale ultrasound

Positive

Nonvisualization/inconclusive Surgery

MRI without gadolinium contrast
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In elderly patients

(1)Classic symptoms and signs of acute appendicitis is not
always present

So, high index of suspicion isimportant for early diagnosis
and management

(2)Wide range of differential diagnosis must be keptin
mind- acute diverticulitis, complicated UTI, intestinal
ischemia, ischemic colitis

Early diagnosis and treatment is
very important because of higher
risk of appendicular perforation and

Early CT abdomen higher morbidity due to presence of
comorbidities.
« Routine CT often reduce the delay in diagnosis
- Can differentiate complicated from
uncomplicated appendicitis
Role of imaging
In adult patients
Positive US findings Appendectom
(enlarged, immobile, noncompressible) PP y
Nonvisualization or inconclusive Acute appendicitis cannot be
US findings ruled out
CT findings
, 9 Contrast enhanced low-dose CT abdomen
diameter more than 7 mm,
thickened and inflamed wall, mural
enhancement
Appendectomy
In pediatric patients
Point-of-care ultrasound Positive Appendectomy
(POCUS)
Repeat US If MRl is available, itis preferred in
Inconclusive MRI children because
No radiation
CT

Can differentiate perforated from
non-perforated appendicitis.
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In pregnant women

Graded compression US Positive Appendectomy

Nonvisualization/inconclusive MRI without contrast

Positive(more than 7 mm in diameter,

thickening of more than 2 mm) Negative/inconclusive

If MRl is not available and CT is required for the
diagnosis, CT can be used without contrast Appendectomy- if high clinical suspicion
and following ALARA principle.

MANAGEMENT

Any role of non-operative management?

-The answer is yes, but first exclude- (i) Complicated appendicitis(e.g. gangrenous AA, appendicular abscess, diffuse
peritonitis) by imaging; (ii)Presence of appendicolith.

Second, counsel the patient about failure of NOM/recurrence.

Your decision of NOM with antibiotic therapy is likely to be successful if- (a)Lower temperature; (b)Smaller diameter of appendix.

Duration of antibiotic therapy- IV antibiotic for at least 48 hrs then oral antibiotic(total 710 days).

Recommended IV antibiotic regime- (a) Ceftriaxone 2g 24 hrly + metronidazole 500 mg 6 hrly; (b)Cefotaxime 2g 8 hrly +
metronidazole 500 mg 6 hrly; (c)Ciprofloxacin 400 mg 8 hrly + metronidazole 500 mg 6 hrly. Any of the regimes according to
availability or patient compliance.

Surgical management-
Indications- (a) Complicated appendicitis; (b)Patient wants surgery though a candidate for NOM.

Approach- Laparoscopic/open. Laparoscopic appendectomy is recommended for both uncomplicated and complicated
appendicitis if expertise and equipments are available. Laparoscopic approach is safe and feasible during pregnancy.

Decision of some crucial Intraoperative steps- (a)During laparoscopic appendectomy in complicated appendicitis, suction
aspiration of gross purulence is effective, no extra advantage of peritoneal irrigation; (b)No difference in clinical outcome for
different techniques of mesoappendix dissection(e.g. monopolar electrocoagulation, bipolar device, vessel sealer, ultrasound
energy devices); (c)For stump closure, endoloop/suture ligation or polymeric clip is recommended. In complicated cases,
endostapler may be considered based on surgeon’s choice and availability; (c)Stump inversion is not recommended;
(d)Intraperitoneal drain is not recommended after appendectomy for complicated appendicitis(no benefit in prevention of
development of intra-abdominal abscess).

Inuncomplicated appendicitis, preoperative single dose of antibiotic is recommended, postoperative antibiotics are not
recommended. Itis recommended for complicated AA.
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Acute appendicitis with abscess/phlegmon

Diagnosis- CT abdomen with IV contrast.
Treatment of appendicular abscess

IV antibiotics + percutaneous image-guided drainage Laparoscopic operative approach
may only be considered if advanced
laparoscopic expertise is available.

If technically not feasible

Laparoscopic/transrectal/transvaginal drainage of abscess

Treatment of periappendiceal phlegmon

IV antibiotic therapy for 4-7 days

Responding to treatment Not responding to treatment

Imaging to rule out appendicular abscess

Is routine interval appendectomy is indicated after conservative management of appendicular abscess or phlegmon?

NOM of appendicular abscess/phlegmon

Recurrent symptoms No symptoms Patientage<40yrs
Patientage =40 yrs
Interval appendectomy No need of any active
management
Colonoscopy

Full dose contrast-enhanced CT
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No radiographic evidence of
appendiceal disease

Diagnostic laparoscopy

No definitive pathology

Appendectomy may
be considered

Chronic appendicitis

Recurrent right lower quadrant pain

25

Radiographic evidence(thickened
appendix/appendicolithon CT)

Appendectomy
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Dr Avishek Ganguly

1. Mucinous Neoplasms
* Subtypes: LAMN | HAMN | Mucinous Carcinoma Peritonei

Localized disease:
Previous appendectomy done —> Check margin:

»Margin negative —> Surveillance

» Margin positive —> Caecal cuff resection / lleocecal resection
Radiological diagnosis —» Diagnostic laparoscopy + appendectomy

Peritoneum-only disease:

 High-grade carcinoma peritonei/ GCA

Do Biomarker, consider NACT - If good response —> CRS +IPCT
When only WDAC, low PCI —> Consider upfront CRS +IPCT
 Low-grade appendiceal mucinous neoplasm (LAMN)

LAMN
Localized CRS+IPCT, CRS+IPCT Palliative debulking
can be observed after Clinical trial
post appendectomy Acceptable PCI,
CC O achievable High PCL,CC
Acellular mucin not achievable

localized disease

2. Appendiceal Adenocarcinoma / Undifferentiated / NOS

eLocalized —> Right hemicolectomy + Adjuvant FOLFOX / CAPEOX
+Metastatic — Palliative chemotherapy

3. Neuroendocrine Tumor (NET)

« Tumor <1cm (noinvasion) —> Simple appendectomy
* Tumor 1-2cm:

*No serosalinvasion —> Simple appendectomy

« Serosal invasion / mesoappendiceal invasion — Right hemicolectomy
* Tumor >2cm —> Right hemicolectomy

Check for lymph node involvement and grade (G1-G3) - Adjuvant chemo
based on these factors
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Dr Arnab Chakraborty

Diagnostic workup:

1. Clinical examination (MANDATORY Per rectal examination)

2. Diagnosis: Full-length colonoscopy and biopsy (Full length preferable to rule out
synchronous lesionin 3-8 % cases)

3. Staging: Contrast CT abdomen/pelvis/thorax

4. WBPET not advisable for staging in routine cases

5. Serum CEA for prognostication only.

T1OR SMALLER TUMOR ALGORITHM

Colonoscopy revealed polyp suggestive of
submucosal invasion (malignant polyp)

Completely resectable
endoscopically?

Endoscopic removal:
Conventional snare polypectomy;, Failed endiscopic
EMR, ESD or other advanced removal

polypectomy technique

Pathologic evaluation

Low Risk: High Risk:

1.Sm1-2 or Haggitt 1-3 1.Sm 3 of Haggitt 4

2. Well/intermediate differentiation 2. Poor differentaion

3.No lymphovascular invasion 3. Lymphovascular invasion
4.>1mm resection margin 4. <1mm resection margin

5. Piecemeal resection
6. Tumor budding

Surgical resection with lymph node
clearance (if medically fit)

Surveillance
POLYPS canbe

1. Pedunculated (Classified as Haggits classification)
2.Sessile (Classified by Kikuchi classification)
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Any adenocarcinoma involvement of submucosa layer mandates Colectomy with lymph node dissection (Minimum 12 nodes)

BIOPSY: BEFORE STARTING TREATMENT:
Colonoscopic biopsy preferred and sent All Colon Gancer patients should undergo

for MSI/MMR testing preferably at first 1. Family h/o FAP/HNPCC/Afap

biopsy 2. Fertility risk discussion

>T1NO tumours are subjected to Radical colectomy with lymph node dissection

Surgical principles

1. Wide excision of tumour with at least 5 cm segment of colon on both side (Can be more depending on the blood supply)
2. Enblock Colon & Mesocolon resection with LN

3. Minimum 12 LN harvest

4. During procedure, ALWAYS inspect peritoneum and Ovaries in female

5. Enblock resection of adjacent involved organs in T4b disease if feasible

6. Obstructive colon cancers may be operated in one or two stage (Hartmann/Stoma)

7.Colonic stenting in high risk patients (age >70,ASAlll/1V)

TYPES OF SURGERY & VESSELS INVOLVED ACCORDING TO LOCATION

BASED ON SINGLE VESSEL

D1: EPICOLIC NODE DISSECTION
D2: D1+INTERMEDIATE NODE
D3: D2 +PRINCIPLE NODE
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D3 vs CME

A.D3 COLECTOMY: Smaller area of bowel resected, 10 cm margin
B. CME: Larger area of bowel & mesocolon resected, higher LN dissection

MSI TESTING MANDATORY IN ALL BIOPSY SAMPLES

1. MSH2, MSH6 LOSS: indicates LYNCH SYNDROME
2.MLH1,PMS2 LOSS: indicates BRAF MUTATION (ANTIBRAF AGENTS CAN BE USED)

Adjuvant Colon Cancer
Stagel Stagell Stagelll
Low Risk Intermediate High Risk
Norisk factors LVI T4
PNI >12LN
Grade 3
Obstruction Multiple risk
factors from
CEA>5 intermediate
MSI MSS
Adjuvant Adjuvant
Capecitabine FOLFOX 6 month
6 months CAPOX 6 month

FOLLOW UP

Clinical examination & CEA 3 monthly till 2 years, then 6 monthly till 5 yr, then yearly
Colonoscopy every 3 yearly (First colonoscopy at 6 months if not done previously)
Contrast CT every year
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Dr. Udipta Ray

Types:
1Partial (1-4cm, mucosa+submucosa)
2 Complete (>4cm, full thickness)
Management of Partial Prolapse: Localised
small area
Infants + Young children
» Submucosal
sclerosing Injection
Digital reposition « Partial excision
(Taping of buttocks in infants)
If fails
« Thiersch procedure (anal cerclage)
» Submucosal sclerosant injection
+ Treatment of cause
» Malnutrition « Sphincter atony
» Chronic Constipation/diarrhoea « Complete perineal tear

« Glinfections, Spina bifida, Cystic fibrosis

Management of Complete Prolapse:

Acute presentation (incarcerated)
in children (rare)

Manual Reduction

+ Treatment of cause (like malnutrition)
+ Evaluation of cause and treatment

Surgical correction in specialised centres

30

Adults

Circumferential
prolapse

Stapled
Haemorrhoidopexy
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Management of Complete Rectal Prolapse in adults:
Assess (clinical, DRE, history)

A) Type & size

B) Condition of prolapse (gangrenous/irreducible)

C) Patient status: Age, GC, comorbidities, drugs, mental health

D) Cause: ulcer, growths

E) Associated symptoms: severity & duration of constipation, fecal incontinence
F) Surgical expertise

Investigations (for elective, non-emergent causes)

i. Colonoscopy
ii. MR dynamic defecography
iii. Anorectal manometry

According to presentation

1. Acute irreducible prolapse

No Gangrene Gangrene
Attempt Manual Reduction under Perineal rectosigmoidectomy
sedation/spinal anaesthesia/ (Altemier’s procedure) +
field block Levatoroplasty

Use Hot mops, crushed sugar Inj.
Hyaluronidase

Success

Assess, Investigate the cause

Definitive treatment
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2. Reducible prolapse

Patient fit for GA; longer life expectancy

Abdominal surgical procedures (open/Lap/Robotics):

|. Rectopexy
»Mesh (anterior or posterior)
« Suture - Posterior (most common)

I.Resection rectopexy
« For significant prolonged constipation &
long redundant sigmoid colon
lll. Anterior Resection

Goals of surgery
1.Correct prolapse

2. Correct functional issues: constipation/incontinence

3. Avoid creating new bowel dysfunction

Important adjuncts to surgery
1.Dietary regimen
2.Pelvic floor exercises
3.Biofeedback
4. Follow-up

32

Very frail, elderly, injury/disease of spinal cord, unfit for GA

Perineal procedures:

i. Anal encirclement
for very frail patients

ii. Altemeier procedure (perineal rectosigmoidectomy)

iii. Perineal stapled prolapse resection
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Dr. Soumen Das

This care pathway is based on NCCN guidelines and recent evidence on
Total Neoadjuvant Therapy (TNT).

1. Initial Evaluation & Work-up

« Digital rectal exam, proctoscopy

« Colonoscopy + Biopsy (MMR/MSI)
«Serum CEA

* MRI Pelvis (T, N, CRM, MRF, EMVI)

« CT Thorax/Abdomen + PET-CT

« Endo-USG if MRI contraindicated

« Stoma therapist consult; fertility counseling

2. Care Pathway (Simplified Flow)

«Diagnosis & Staging —
+T1-T2NO — Surgery (TME) —> Adjuvant if adverse features
+«TBNO CRM- —> Surgery + Neoadjuvant therapy
« Locally Advanced (T3 CRM+, T4, N+, EMVI+, MRF+) —
Total Neoadjuvant Therapy (TNT):
*Induction Chemo — CRT — TME
*SCRT (5x5 Gy) —> Chemo (FOLFOX/CAPOX) — TME
Restaging: MRI + Proctoscopy + Biopsy
If Complete Response —> Watch & Wait (OPRA)
If Residual Disease —> TME Surgery
» Metastatic (oligometastatic, resectable) —> Multidisciplinary resection + systemic therapy

3. Special Considerations

*dMMR / MSI-H: Consider immunotherapy (Dostarlimab)
- Delay after SCRT possible (Stockholm Ill)

+ Adjuvant therapy not mandatory after TNT

« Survivorship care: stoma, rehab, psychosocial support
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