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Basic Anatomy Review

© Lo Chan 2011

Figure 2. Continuity of the Abdominal Wall with Layers of the Scrotum and Spermatic Cord
« skin (epidermis, dermis, subcutaneous fat)

= Camper’s fascia (fatty) = Dartos
* Scarpa’s fascia ( ) —* Calles’ superficial perineal fascia

« muscle (see Figure 2 and Figure 3)
*= external oblique = inguinal ligament = external spermatic fascia = fascia lata
* internal -» cremasteric muscle/fascia
* transversus abdominus ~* posterior inguinal wall
transversalis fascia = internal spermatic fascia
fat

perito = tunica vaginalis
neum
« at midline
® rectus abdominus muscle: in rectus sheath, divided by linea alba
. abov:mbmztetine (semicircular line of Douglas), which is midway between symphysis pubis
&nd umbilicus
= anterjor rectus sheath = external oblique aponeurosis and anterior leaf of internal oblique
sponeurosis
* posterior rectus sheath = posterior leaf of internal oblique aponeurosis and transversus
muscle aponeurosis
« below arcuate line
= anterior rectus sheath = aponcurosis of external, internal oblique, transversus muscles
* posterior rectus sheath = transversalis fascia
« arterles: superlor epigastric (branch of internal thoracic), inferior epigastric (branch of external
iliac); both arteries anastomose and lie behind the rectus muscle
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Differential Diagnoses of Common

Presentations

Acute Abdominal Pain
Table 1. Differential Diagnosis of Acute Abdominal Pain

RUQ EPIGASTRIC wa
', Hepatobifiary Cardiac Pancreatic
_‘G Biiary colic Aortic dissection/ruptured AAA Pancrsatifis (acute vs. chronic)
Cholecystitis M Pancreatic pssudocyst
i o i pyssovfing Wi Cholangitss Poricanditis Pancrestic tumours
T Téoc hafollowiag: | CBD obstruction sione, bmow)  Gastrintestial Gastrointestina
2. Urinalysis Hopatitis Gastritis Gastritis
3, Betn-HCG (n women) Budd-Chisr GERD/Esophagitis Pogtic ulcer dissasa
4. Corsider CXR + tropoming mﬁcm Pegtic uicer disease Splonic fiwaure pathology
- subphrenic obscess Pancreatitis {e.g. CRC, ischemis)
D!llwfllhnlum non-Gl surgical” R
Pancreatitis Splenic infarct/sbecess
Prosontation of gastric, duodenalor  DIFFUSE
< P Gastromtestnal Splanic rupaure
—(o) o0 sk o Peritonitis Splonic ane.sysm
Pancraatitis can lock ke & surgical Early appendicitia, perforatad appendiciis  Cardiopulmenary (see RUQ and
abdornen, but is rarely an indication for | Genitourinary Wasantarc Epigastric)
‘sparstomy. m Gastroantaritiy Calitis Gonitourinary (sse RUQ)
Renak mass, ischemia, trauma Bowel obstruction 10
._(\*" ALL Preumonia MMcnm Gastrointeatinal
priri —— CHF {causin hepatic b rnioms Divestiuisis
) causing congestion o's UCSis
g | R s CartormsclHemasicgc St e
mmmmumm ot gg:m:wm Procteratiecols, octous:
Pancrustitis: to back Pieurits PGPS T ;twwdmm
.;M:nduﬁ:nlm.nh&w *d-m: Perforatad ectosk sy vehulus
Parforstad ulcer: to RLQ [right peracolic ? -
qutter) o SO Aaite urnery retention See gymecalagical, urlogical,
Hip pairc to groin Endecrinological and axtraperitoneal as par RLO and
Rla Carcinoid syndrome sugrapubic
Disbatic ketoacides's
Gestrointestinal Addisonian crisis
Appendicitis Hypercalcemia
Crobe's diseass Other
Tubarculosis of the ilsocecal pnction Lead poisoning
Cecel tumour Tortiary syphilis
Mesenteric lympadentis (Yersnial  SUPRAPUBIC
Hermia: amysnds, femoral, ingunal Acute eppendicit's
chstruction {and resulting cocsl L
distention)
Gynocological
Ses ‘suprepubic’
Genitowinary :
See "supapubic’
Extraperitoneal
Abdominal wall hematoma/sbscess
Psoas Abscess
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Abdominal Mass

Table 2. Differential Dingnosis of Abdominal Mass

Right Upper Quadrant (RUQ) Upper Midiine Left Upper Quadrant (LUQ)
Galbladder - i Pancraas ~ pancreatic adenocarcinoma,  Spleen — splencmagaly, tumour, abscess,
cholangicearcinoma, cholelithiasis IPMT, other pancreatic cancer, pseudocyst subospsular splenic hemorhage, can
also present as ALQ mass if xtreme
splencmegaly
Biiary tract — Klatskin tumour Abdominal aorta ~ AAA {pulsatile) Stomach - umowr )
Liver — hepatomegaly, hepatitis, abscess, Gastric tumour (adenocarcnoma,
tumour (hepatocaliuler carciname, pastrointestinal stromal tumowr, carcinoid Indications for Urgant Operation
metastatic tumour, etc.) tumour), MALT lympoma IHOP
Right Lower Quadrast (RLO} Lower Midine Left Lower Quadrant (LLO} Ischemia
Intestine — stool, tumour (CAC), Uterus — mmﬁm Intestine — stool, tumour, abscess Obstuction
appendice phiagmon or other sbacess,
typhitis, inhussuception, Crohn's
M-mﬂ:moﬂ GU - bladder distantion, tumour Ovary — ectopic pregnancy, cyst, tumour
{physiciogical vs. pathological], {ses RLO)
{serous, mucincus, struma ovarii, germ
call, krukanberp)
Fallopian tube — ectopic pregnancy, Fafopian tube — ectopic pregnancy, tubo-
tubo-ovarian abscess, hydrosalpinx, tumour overian abscass, hydrosalping, tumour
Gl Bleeding
« see Gastroenterology, G26-29

Indications for Surgery

« fallure of medical management
« prolonged bleeding, significant blood loss (requiring >6 units of pRBCs in a short period of
time), high rate of bleeding, hypotension
« bleeding that persists despite endoscopic and angiographic therapeutic maneuvers

Surglcal Management of Gl Bleeding
'bleedngﬁomamreeproﬁmdmthellgmanofwtz
* often presents with hematemesis and melena unless very brisk (then can present with
BRBPR, hypotension, tachycardia)
= initial management with endoscopy; if fails, then consider surgery
« lower GI bleeding:
'bleedlngfmmuoumedknho!hellgamentofﬁdu
oﬁenwucm:with BRBPR unless proximal to transverse colon
may occasionally present with melena
mm:lmnmgemmlvdthcoloooaoopymdmamdpaemhﬂympmdbleedhg
= angiography, RBC scan to determine source as indicated
+ surgical intervention if no source found

Table 3. Differential Diagnosis of Gl Bleading

Anatomical Source Etinlogy
Hematological Excess anticoaguiation {coumadin, oic
heparin, ete.} Congenital bieeding disorders
Nose Fpistaxis
Esopbegus Escphagesl varices Actto-esaphegeal fistuls {generally post
Mallory-Weiss tear endovasculer sartic repair}*
Escphagitis Esophageal cancer
Stomach Gastritis Gastric Weer
Castric varices Gastric cancer*
Dieudaoy lesion
Duodenam Duodenal car Duodenal cancer®
Perforated duodenal uicer*
Jejurum Tomours*
lloum and llescecal Jusction  Meckel's diverticulsm (rare surgcal Crobn's disease®
managemeat) Tuberculosis of ileocacal junction

Small bowe! cbstruction
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Table 3. Differential Diagnosis of Gl Bleading (continued)

Asatomical Source Etiology
Large Inteatine Colorectsl cancer* Crohn's discsse (less froquently presents with
Mesenteric thrombosis/fschemic bowo!* bleeding|*

Ulcerstive colitis” {subtotal colectomy if Mmm-m
feilure of medical management}
Angiodysplasin M\gpﬂt—mﬂm

Sigmosd Diverticulosis™ Polyps® (surgical managament i not amenable to
Sigmoid cancer* colonascapic polypectamy)
Bleeding post-polypectomy Inflammatory bowe! disesse (IBD)

Rectum and Asus Hemomhoids Polyps® (surgcal management i not amenable to
Fissures polypectomy)
Rectal cancer® Crohn's or ulcerative colitis*
And varices Salitary rectal ulcer syndroms

*Maraged sergically n most cases

Jaundice

+ see Gastroenterology, G44

Differential Diagnosis

« pre-

. m‘ occuring prior to the liver
*
¢ Gilbert’s disease, Crigler-Najjar disease

« hepatic
= pathology occuring at the level of the liver
¢ viral h
¢ alcoholic cirrhosis

dmg-induoed hepatitis ~ acetaminophen, erythromycin, isoniazid, valproic add,
nytodn oral contraceptive pill

pou
pathologyblocmdaﬁerthcoonupﬁonofbﬂh'ublnlnthelim
¢ choledochalithiasis dwlangitjh scderosing cholangitis, choledochal cyst
*

str!ctuxe
¢ carcinoma — bile duct, head of pancreas, ampulla of Vater, duodenum

Preoperative Preparations

Considerations
« informed consent (see
« consults - anesthesia, medicine, cardiology as indicated
« NPO after midnight, AAT (activity as tolerated), VSR (vital signs routine)
« IV - balanced crystalloid at maintenance rate (4:2:1 rule = roughly 100-125 cc/hr): normal
nalineor s lactate; bolus to catch up on estimated losses including losses from bowel prep
meds including prednisone - consider pre-op stress dose if prednisone used in

. pmpmaca!;ﬂiwa(;rhhmlhwmrmhxdﬁm)zumnyu&wun(w
¢ (Flagyl®

: deans out bowel and decreases bacterial population
catharﬂc(c.g. fleet Phosphosoda®) starting previous day

= used for left-sided or rectal resections (routine use is controversial and probably unnecessary)
« consider DVT prophylaxis for all inpatient surgery (heparin)
« hold ASA x | week preop
« smoking cessation x 6 weeks preop can significantly decrease postop complications

Investigations
« blood components: group and screen or cross and type depending on procedure
« CBC, BUN, creatinine

« INR/PT, PTT with history of bleeding disorder

« ABGsif respiratory insufficiency
O(R(PApm) I£>50 years old or previously abnormal within past 6 months
« ECG if >50 years old or as indicated by history

Drains
. nlsoymic(NG)mbe:
* indications: gastric decompression, analysis of gastric contents, irrigation/dilution of gastric
oontgnh&eding( ifnmarydmtomko( -» naso-jejunal tube preferable)
F;gxénhcmdlaﬂmﬁpecmd skull fracture, obstruction ofn.aml’ej passages due to trauma
ter:
* indications: to accurately monitor urine output, deco: of bladder, relieve obstruction
* contraindications: suspected urethral injury, difficult insertion of catheter

ELOAMS)

OBOWd



Toronto Notes 2011 Surgical Complications General Surgery GS7

Surgical Complications v

Postoperative Fever
« fever does not necessarily imply infection
« timing of fever may help identify cause
« POD #0-2:
= gtelectasis (most common cause of fever on POD #1) _%)
= carly wound infection (especially Clostridium, Group A Strepfococcus - feel for crepitus and
look for “dishwater” drainage) 5 W's" of Pest-Op Fevar
* aspiration pneumonitis Wind (puimoniary)
* other: Addisonian crisis, thyroid storm, transfusion reaction Water (uine-UTI)
« POD #3: e e
* infections more likely Wonder drugs (drug fever)
» UTI, wound infection, IV site infection, septic thrombophlebitis Corralate with time spent in post-0p
. POD'S+: "“'

* leakage at bowel anastomosis (tachycardia, hypotension, oliguria, abdominal pain)
* intra-abdominal abscess (usually POD #5-10)
* DVT/PE (can be anytime post-op, most commonly POD #7-10)
= drug fever (POD #6-10)
« other: cholecystitis, peri-rectal abscess, URTI, infected seroma/biloma/hematoma, parotitis,
C. difficile colitis, endocarditis

Treatment
« treat primary cause
« antipyrexia (e.g. acetaminophen)

Wound Complications

WOUND CARE
« epithelialization of wound occurs 48 hours after closure
« dressings applied in the operating room can be removed POD #2-4
« leave uncovered if wound is dry
« remove dressings if wet, signs of infection (fever, tachycardia, pain)
« cxamination of the wound: inspect, compress adjacent arcas, swab drainage for C&S and
Gram stain
« skin sutures and staples can be removed POD #5;
= exceptions; incision crosses crease (groin), closed under tension, in extremeities (hand) or
petient factors (elderly, corticosteroid use) removed POD #14, earlier if signs of infection
- mbathePOD"ZJ
« negative pressure dressings consist of gel foam and suction, promote granulation
* ideal for large (grafted sites) or nonhealing wounds (irradiated skin, ulcer)

DRAINS
« placed intra-operatively to prevent fluid accumulation (blood, pus, serum, bile, urine)
« potential route of infection, bring out through separate incision (vs. operative wound) to
decrease risk of wound infection
« types of drains
* open (Penrose), higher risk of infection
* closed (Jackson-Pratt, Blake) connected to suction
* sump (Davol) suction with airflow system to prevent cbstruction
« monitor drain outputs daily
« drains should be removed once drainage is minimal (usually less than 30-50 cc/24hr)

WOUND INFECTION

Etiology
« . aureus, E. coli, Enterococcus, Streptococcus spp., Clostridium spp.

Risk Factors
« type of procedure:
* clean (elective, not emergent, not traumatic, no acute inflammation, resp/GL/biliary/GU
tracts not entered): <1.5%
= clean-contaminated (elective entering of resp/GL/biliary/GU tracts): <3%
* contaminated (nonpurulent inflammation, gross spillage from GI, entry into biliary or GU
tracts with infected bile/urine, penctrating trauma <4 hrs old): 5%
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* dirty (purulent inflammation, pre-op perforation of resp/GI/biliary/GU tracts, penetrating
trauma >4 hrs old): 33%
= increased risk with procedures >2 hrs long, use of drains
v ekt fuk
= age, DM, steroids, immunosuppression, obesity, burn, malnutrition, patient with other
infections, traumatic wound, radiation, chemotherapy
« other factors:
= prolonged preoperative hospitalization, reduced blood flow, break in sterile technique,
mnhlplennﬂbdoﬂa.hmmn.nmmn.bmlgnbodh(drﬂm.wnmgnﬁs)

Clinical Presentation

« typically fever POD #3-6 (Streptococcus and Clostridium can present in 24 hrs)

« pain, blanchable wound erythema, induration, frank pus or purulosanguinous discharge,
warmth

« complications: fistula, sinus tracts, scpsis, abscess, suppressed wound healing, superinfection,
spreading infection to myonecrosis or fascial necrosis (necrotizing fasciitis), wound dehiscence,
cvisceration, hernia

Prophylaxis

- pre—op antibiotics for all surgeries [cefazolin (Ancef*)/metronidazole (Flagyl™)]:
withlnlhourprdndslon.mnre-dooewhhAncd'amthnintheOR

« post-op antibiotics for contaminated and dirty surgeries
. nocvldmoempporﬂngmonthm%hmofpm—opmﬂnﬁmbwpmphylnhfonnym

= generally no need for post-op antibiotics unless intra-abdominal infection

« normothermia (maintain patient temperature >36°C during OR)

« hyperoxygenation (consider FiO, >80 in OR)

Troatment
B mmmmdmmmmwwwm
« antibiotics only if cellulitis or immunodeficien

« debride necrotic and non- vhhleﬁnueinmopmﬁvdy

WOUND HEMORRHAGE/HEMATOMA
« secondary to inadequate surgical control of hemostasis

Risk Fact

B mucongg:ntﬂmupy.magulopc&xb.thmmboqumh,mcmmﬁmm
myeloproliferative disorders, severe arterial hypertension, severe cough

Clinical Features

« pain, swelling, discolouration of wound edges, leakage
« rapidly expanding neck hematoma can compromise airway and is a surgical emergency

Treatment

pressure dressing
« if significant bleeding, may need to re-operate to find source

SEROMA

« fluid collection other than pus or blood

« secondary to transection of fymph vessels
. dd:y'bu.ling

Treatment
« pressure dressing + needle drainage
« if significant may need to re-operate

WOUND DEHISCENCE
« disruption of fascial layer, abdominal contents contained by skin only

Clinical Features

« typically POD #1-3, most common presenting sign is serosanguinous drainage from wound,
+ evisceration (disruption of all abdominal layers and extrusion of abdominal contents -
mortality of 15%)

+ palpation of wound edge: should normaily feel a “healing ridge” from abdominal wall dosure
(raised area of tissue under incision)
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Risk Factors

« local: technical failure of closure, increased intra-abdominal pressure (e.g. COPD, ileus, bowel
obstruction), hematoma, infection, poor blood supply, radiation

« systemic: smoking, malnutrition (hypoalbuminemia, vitamin C), connective tissue diseases,
immunosuppression (disease, steroids, chemotherapy), other (age, DM, sepsis, uremia)

Treatment
« may consider conservative management
« operative closure, evisceration is a surgical emergency

Urinary and Renal Complications

URINARY RETENTION
« may occur after any operation with general anesthesia or spinal anesthesia
« more likely in older males with history of benign prostatic hyperplasia (BPH), patients on

Clinical Presentation
« abdominal discomfort, palpable bladder, overflow incontinence

Treatment
« Foley catheter to rest bladder, then trial of void

OLIGURIA/ANURIA (see also Nephrology, NP20)

Etiology
« pre-renal vs. renal vs. post-renal:
* most common post-op cause is pre-renal = Ischemic ATN
* external fluid loss: hemorrhage, dehydration, diarrhea
¢ internal fluid loss: third-spacing due to bowel obstruction, pancreatitis, post-op

Clinical Presentation
« urine output <0.5 cc/kg/hr, increasing Cr, increasing BUN

Treatment
« according to underlying cause; fluid deficit is treated with crystalloid, [normal saline (NS) or
Ringer’s lactate (RL)]

Postoperative Dyspnea

« see Respiratory Complications, GS9 and Cardiac Complications, GS11

« respiratory: atelectasis, pneumonia, pulmonary embolus (PE), acute respiratory distress
syndrome (ARDS), asthma, pleural effusion

« cardiac: MI, arrhythmia, CHF

. Pﬂn

Respiratory Complications

ATELECTASIS
« comprises 90% of post-op pulmonary complications

Clinical Features
« low-grade fever on POD #1, tachycardia, crackles, decreased breath sounds, bronchia! breathing,
tachypnea

Risk Factors

« COPD, smoking, obesity, elderly persons
:g::ubdomlml/ surgery, oversedation, significant post-op pain, poor inspiratory

Treatment

. pm—openﬁvepmphyhxh
» smoking cessation (most beneficial if >6 weeks pre-ap)

postoperative prophylaxis:
= minimize use of respiratory depressant drugs
* good pain control
* incentive spirometry, deep breathing and coughing, chest physiotherapy, postural changes
= carly ambulation

General Surgery GS9
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PNEUMONIA/PNEUMONITIS
« may be secondary to aspiration of gastric contents during anesthetic induction or
extubation, causing a chemical pneumonitis

Risk Factors

« aspiration: general anesthetic, decreased LOC, GERD, full stomach, bowel/gastric outlet
obstruction + non-functioning NG tube, pregnancy, seizure disorder

« non-aspiration: atelectasis, immobility, pre-existing respiratory disease

Clinical Features

« productive cough, fever

« tachycardia, cyanosis, respiratory failure, decreased LOC
« CXR: pneumonic infiltrate

Treatment

« aspiration prophylaxis: pre-op NPO/NG tube, rapid sequence anesthetic induction

« immediate removal of debris and fluid from airway

« consider endotracheal intubation and flexible bronchoscopic aspiration

« IV antibiotics to cover oral nosocomial aerobes and anaerobes (e.g. cefotaxime, metronidazole)

PULMONARY EMBOLUS (see Respirology, R18)

Clinical Features
« unilateral leg swelling and pain (DVT as a source of PE), sudden onset SOB, tachycardia, fever
(POD #7-10)

Treatment

« IV heparin, long term warfarin (INR = 2-3) for 3 months

« Greenfield (IVC) filter if contraindications to anticoagulation

« prophylaxis: subcutaneous heparin (5000 units bid) or LMW heparin, compression stockings
(TED stockings)

PULMONARY EDEMA

Etiology
« cardiogenic vs. noncardiogenic
« circulatory overload: excess volume replacement, LV failure, shift of fluid from peripheral to
pulmonary vascular bed, negative airway pressure, alveolar injury due to toxins (e.g. ARDS)
* more common with pre-existing cardiac disease
« negative pressure pulmonary edema due to inspiratory efforts against a closed glottis upon
awakening from general anaesthesia

Clinical Features
« SOB, crackles at lung bases, CXR abnormal

Treatment (LMNOP)

« Lasix

« Morphine (decreases symptoms of dyspnea, venodilator and afterload reduction)
« Nitrates (venodilator)

« Oxygen + non-invasive ventilation

« Position (sit patient up)

RESPIRATORY FAILURE

Clinical Features

« dyspnea, cyanosis, evidence of obstructive lung disease

« earliest manifestations - tachypnea and hypoxemia (RR >25, pO, <60)
« pulmonary edema, unexplained decrease in Sa0,

Treatment
« ABCs, Oy, + intubation
« bronchodilators, diuretics to treat CHF

« adequate blood pressure to maintain pulmonary perfusion
« if these measures fail to keep Pa0, >60, consider ARDS
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Cardiac Complications

« abnormal ECGs common in post- oppeﬂod(omuparesvlgnop
.mmﬁmmhsmprmnmgﬂu ﬁbrﬂlaﬂon(seconduytoﬂujd

MYOCARDIAL INFARCTION (MI)
. see
« surgery increases risk of MI
« incidence:
* 0.5% in previously asymptomatic men >50 years old
* 40-fold increase in men >50 years old with previous MI

Risk Factors

. 0 ension, CHF

-prevloulwe- P%h@mﬂﬁmmmmkmmmbndm)
’ age

« intra-operative

« operations >3 hrs
« angina

CIInIcalFe:mm -
. ority of cases on day of operation or POD #1-4
. % nt without chest pain, may only present with new-onset CHF (dyspnea), arthythmias,

Intra-abdominal Abscess

Definition
. cdlecﬁonofptuwdbd-oﬁ'&omnﬂofp«honedavhybyhﬂammﬂoryadbuiommdﬂm

polymlaobial Gnmneyﬂvebacurls,umobes
« consider Gram-positives if coexistent cellulitis

Risk Factors

« emergency OR

« post-op contaminated OR

« GI surgery with anastomoses

« poor healing risk factors (DM, poor nutrition, etc.)

« may occur POD #3 after laparotomy when fluid re-distribution occurs

Clinical Features st e
: l::::tmtsp&ti:gfzm, pain, weight
s D i e Hrisecemtmamonne 1.
leukopenia (immunocompromised,
« co-existing effusion (pleural effusion with subphrenic abscess)
. ‘;mmnmﬂ:u(g\{uﬂmdswuch(lpmbmdmdmmmduvuxmbphm
paracolic gutters, lesser sac, peri-appendiceal, post-surgical anastomosis, diverticular, psoas

Investigations

« CBC, blood cultures x 2

« CT % water-soluble contrast

« DRE (pelvic abscess)

Treatment

= IR percutaneous

« debridement of soft tissue around infection

« antibiotics to cover aerobes and anzerobes (ampicillin/gentamicin/metronidazole or
ciprofloxacin/metronidazole or clindamycin/gentamicin or cefotetan)

Paralytic lleus

« see Bowel Obstruction, GS23

Delirium
« see Psychiatry, PS17 and Neurology, N10

General Surgery GS11
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Thoracic Surgery

Esophagus

l' .
Figure 6. Types of Hiates Hemia - Sliding (left) and Paraesaphageal (right)
SLIDING HIATUS HERNIA (Type I) (see Figure 6)
« hernlation of both the stomach and the gastroesophageal (GE) junction into thorax
« 90% of esophageal hernias
Risk Factors
* age
« increased intra-abdominal pressure (e.g. obesity, pregnancy, coughing, heavy lifting, straining
» with constipation)
_\e;\’ « smoking
mm‘h Clinical Features
« majority are asymptomatic
4 Canee Son i Canore « larger hernias frequently assodated with GERD due to disruption of competence of GE junction
* Cholelihissis  * M and prevention of acid clearance once reflux has occurred
* Dherticultis  * Angina
-m Complications
* Pancreatitis « most common complication is GERD
:msn « other complications are rare and are related to reflux:
* esophagitis (dysphagia, heartburn)

* consequences of esophagitis (peptic stricture, Barretts esophagus, esophageal carcinoma)
* extra-esophageal complications (aspiration pneumonia, asthma, cough, laryngitis)

Investigations

« barium swallow, endoscopy, or esophageal manometry (technique for measuring LES pressure)
detect larger hernias

« 24-hour esophageal pH monitoring to quantify reflux

« gastroscopy with biopsy to document type and extent of tissue damage and rule out esophagitis,
Barrett’s, and cancer

« CXR: globular shadow with air-fluid level visible over cardiac shadow

Treatment
« treat symptoms of GERD:
* Jifestyle modification:
+ stop smoking, weight loss, elevate head of bed, no meals <3 hrs prior to sleeping, smaller
and more frequent meals, avoid alcohol, coffee, mint and fat
* medical:
* antacid, H;-antagonist, proton pump inhibitor, adjuvant prokinetic agent
= surgical (<15%):
* if severe complications or if refractory to medical management
* Nissen fundoplication (usually laparoscopic)
— fundus of stomach is wrapped around the lower esophagus and sutured in place
— 90% success rate
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PARAESOPHAGEAL HIATUS HERNIA (Type I} (see Figure 6)

« herniation of all or part of the stomach through the esophageal hiatus into the thorax with an

undisplaced GE junction
« least common esophageal hernia (<10%)

Clinical Features
« usually asymptomatic due to normal GE junction
« pressure sensation in lower chest, dysphagia

Complications
« hemorrhage, incarceration, strangulation, obstruction, gastric stasis ulcer

% severe complications:
dudnhcmnuc.rcpuirdcfectathmu.mdmucnﬁmdophaﬁon

'mlyconuldermtnrhgltomuhmanwiorabdomlnalwnll(pmway)

= in very elderly patients at high surgical risk consider PEG (percutaneous endoscopic
gastrostorny)

MIXED HIATUS HERNIA (Type Ill)
« combination of Types I and I

TYPE IV HERNIA
« herniation of other abdominal organs into thorax: colon, spleen, small bowel

ESOPHAGEAL PERFORATION

« iatrogenic (most common):
= endoscopic, dilation, biopsy, intubation, operative, NG tube placement

= repeated, forceful vomiting (Boerhaave's syndrome)
trauma

"

= other: conmhinm. defecation, labour (rare)
« Ingestion injury

= foreign body corrosive substance
« carcinoma

Clinical Features
« neck ar chest pain

fevcrhchywdn.hypomﬁon.dyspna,mpimorycnmpmm
« subcutaneous emphysems, pneumothorax, hematemesis

Investigations

« CXR: pneumothorax, pneumomediastinum, pleural effusion, subdiaphragmatic air
« CT chest: widened mediastinum, pneumomediastinum

« contrast swallow (water-soluble then thin barfum): contrast extravasation

Treatment
« supportive if rupture is contained:
. NPO.vigormuﬂuldrmuciuﬁmbro‘d-epecmmﬂbioﬁa

- dAi\n
+ primary closure of a healthy esophagus or resection of diseased esophagus

= >24 hrs or non-viable wound edges
* diversion and exclusion followed by delayed reconstruction (i.e. esophagostomy
pmx:lmlllyw close esophagus distally, gastrostomy/jejunostomy for decompression/
Complications

« sepsis, abscess, fistula, empyema, mediastinitis, death
« post-op esophageal leak
mortality 10-50% dependant on timing of diagnosis

General Surgery GS13

»
Boorhoave's - transmural esapheged
paforation

Mallory-Weiss teer — non-rensmoral
esophagoal tear {parSial thickness soar)
Both sre essocated with forceful
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ESOPHAGEAL CARCINOMA

Epidemiology

« male:female = 3:1

« onsct 50-60 years
« upper (20-33%), mﬁﬁ (33%), lower (33-50%)
« squamous cell carcinoma (SCC) and adenocarcinoma occur with equal frequency, with
adenocarcinoma becoming more common

Risk Factors

« geographic variation in incidence

« squamous cell carcinoma (SCC):

* 4 §'s: Smoking, Spirits (alcohol), Seeds (Betel nut), Scalding (hot liquids)
'undﬂ'lyhxgeoophapddhunmd:umd!vuﬂmh.m
adenocarcinoma:

* Barrett’s esophagus (most important), smoking, obesity (increased reflux), GERD

Clinical Features

« frequently asymptomatic - late presentation

« progressive dysphagia (mechanical) - first solids then liquids
« odynophagia then constant pain

« constitutional symptoms

« regurgitation and aspiration (aspiration pneumonia)

« hematemesis, anemia

hadm(mudﬂng).murmthryrmlnmﬂtmwcdpuﬂyﬂkaoﬁghm
lmg.lo:om.cdncmdmedmhmlnoda

Investigations
« barium swallow:

* shows narrowing - suggestive but not dlagnostic

esophagoscopy:
* biopsy/tissue diagnosis
= determine extent and resectability of tumour
« CT chest/abdomen:
* visualize local discasc
= staging workup (adrenal, liver, lung, bone metastases)
« endoscopic ultrasound (EUS):
* visualize local discase
* regional nodal involvement {most accurate way to stage the cancer)
« bronchoscopy:
* rule out airway invasion in tumours of the upper and mid esophagus

Treatment
« if inoperable or unresectable (locally invasive disease or distant mets):
* multimodal ?
¢ concurrent external beam radiation and chemotherapy (cisplatin and 5-FU)
+ possibility of curative esophagectomy after chemoradiation if disease responds well
* if unable to tolerate multimodal therapy or if highly advanced disease, consider palliative
i resection, brachytherapy, or endoscopic dilation/stenting/laser sblation for palliation
« if operable:
* esophagectomy (transthoracic or trans-hiatal approach) and lymphadenectomy
+ anastomosis in chest or neck

* stomach most often used for reconstruction; may also use colon
* neoadjuvant chemotherapy and radiation are controversial
* adjuvant chemotherapy + radiation usually recommended for post-op node-positive disease

Prognosis
» 5-8% operztive death rate

« prognosis usually poor because presentation is usually at advanced stage

OTHER DISORDERS
+ esophageal varices (see Gastroenterology, G27)
» Mallory-Weiss tear (see Gastroenterology, G28)
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Chest Wall

CONGENITAL ABNORMALITIES
« pectus excavatum, pectus carinatum, sternal fissures
« surgery for: cosmesis, psychosocial factors, respiratory or cardiovascular insufficiency

THORACIC OUTLET SYNDROME
« impingement of subclavian vessels and brachial plexus nerve trunk

Etiology

« congenital - cervical rib

« trauma

« degenerative - osteopaorosis, arthritis

Clinical Features

« neurogenic ~ ulnar and median nerve motor and sensory function
« arterial - fatigue, weakness, coldness, ischemic pain, paresthesia

« venous - edema, venous distention, collateral formation, cyanosis

« surgical — ﬂ'oonsernﬁveumcm&ih,remonlofﬁntorwﬂcdﬂb(ihppﬁablc)

TUMOURS
« benign: fibrous dysplasia, eosinophilic granuloma, osteochondroma
« malignant: fibrosarcoma, chondrosarcoma, osteogenic sarcoma, Ewing’s sarcoma, myeloma

Pleura, Lung, and Mediastinum

« see Respirology, R21
TUBE THORACOSTOMY

Indications
« to drain abnormal large-volume air or fluid collections in the pleural space

* large or progressive
# patient is on mechanical ventiletion
+ bronchopleural fistula
¢ tension
« to facilitate pleurodesis:
* ie. obliteration of the pleural space by instilling talc or doxycycline to cause fibrosis and
adherence of parietal and viscerel pleura
* indicated for recurrent pleural effusions (often malignant)
« for long-term drainage of malignant effusions

Procedure
« tube size ~ varies according to indication; larger tube for more viscous drainage
« insertion site - typically 4th or 5th intercostal space in anterior axillary or mid-axillary line

technique:
= local anaesthetic
= .2 cm skin incision
= Kelly clemp for blunt dissection to the pleural space, taking care to pass over the top of the
rib to avoid neurovascular bundle
= tube is inserted and sutured in place
* tube is attached to a pleural drainage system (suction/underwater seal, usually -20 mmH,0)
* post-insertion CXR to ensure proper tube placement (posterior apex of lung)
« removal:
* when drainage <100-200 cc/day, no air leak, and lung is fully expanded
* consider clamping tube for 4-6 hrs then obtaining CXR to ensure lung remains expanded
= brisk removal after patient expires and holds breath
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Complications
« overall complications are rare (1-3%)
« malposition (most common complication), especially by inexperienced operators;
* tubes may dissect along the external chest wall, or may be placed below the diaphragm
« bleeding (anticoagulation is a relative contraindication)
« local infection, empyema
« perforation of lung parenchyma
« risk of re-expansion pulmonary edema when large volumes of air or fluid are drawn off quickly
(>1.0to 1.5L)

il Stomach and Duodenum

Peptic Ulcer Disease

GASTRIC ULCERS
« see Gastroenterology, G11, G27

Surgical Treatment
« increasingly rare due to H. pylori eradication and medical treatment

Indications for Surgery

. unrupondve to medical treatment (Intractability):
tlmynopeuklffaﬂstohuloompletdymﬂ'biopayncpﬁve could be primary gastric
lymphoma or adenocarcinoma

dyq)hdnorardmmn.

= always biopsy ulcer for malignancy

« hemorrhage - 3x greater risk of biceding compared to duodenal ulcers

« complications: obstruction, perforation, bleeding

Procedures

« distal gastrectomy with ulcer excision - Billroth I or Billroth II (see Figure 8)
« vagotomy and pyloroplasty only if acid hypersecretion ~ rare

« wedge resection if possible or blopsy with primary repair

DUODENAL ULCERS
« see Gastroenterology, G12
« most within 2 cm of pylorus (duodenal bulb)

Complications
« perforated ulcer (typically on anterior surface)
= clinical features:

¢ sudden onset of pain (possibly in RLQ due to track down right paracolic gutter)
Ouﬂzt::bdomen-ngld.dlﬂuugurdlng
>
¢ initial chemical peritonitis followed by bacterial peritonitis
= investigations:
¢ CXR - free air under diaphragm (70% of patients)
* treatment:
* oversew ulcer (plication) and omental {Graham) patch - most common treatment
« posterior penetration:
* into pancreas - elevated amylase/lipase
= constant mid-cpigastric pain bunvvringmtobuk.unmhwdmmuh
. hemmthlge(tyylccllyonponedor
* gastroduodenal artery involvement
® treatment:
* resuscitation initially with crystalloids; blood transfusion if necessary
+ diagnostic and/or therapeutic endoscopy (laser, cautery or injection); if recurs, may have
2nd scope
* surgery if severe or recurrent bleeding, hemodynamically unstable, or failure of
endoscopy
- aversewing of ulcer, pyloroplasty
gamlcou!letobstmcﬂon.
: ulcer can lead to edema, fibrosis of pyloric channel, neoplasm
-dmialpreuntabon.
¢ nausea and vomiting (undigested food, non-bilious), dilated stomach, crampy abdominal

pain
¢ succusion splash (splashing noise heard when patient is shaken)
* auscultate gas and fluid movement in obstructed organ
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" treatment:
* NG decompression and correction of hypochloremic, hypokalemic metabolic alkalosis
+ medical management initially: high dose PPI therapy
+ if obstruction does not resolve, consider surgical resection: either Billroth I, pyloroplasty

or gastrojejunostamy to bypass
Surgical Treatment
. indications:

. orrhage, rebleed in hospital, perforation, gastric outlet obstruction
*+ decision to operate based on amount of blood loss (usually >8 units), rate of bleeding and
hemodynamic stability
* intractable despite medical management (endoscopy)

procedures:
= oversewing of ulcer, pyloroplasty
= vagotomy
+ rarely done now due to H. pylori eradication

Complications of Surgery

« retained antrum

« fistula (gastrocolic/gastrojejunal)

« dumping syndrome, postvagotomy diarrhea, afferent loop syndrome
(see Complications of Gastric Surgery, GS19)

Gastric Carcinoma 0=

Epidemiology T~

« malefemale = 32 PAVe

« Incidence for adenocarcinoma = 10 per 100,000, incidence highest in Asia (Japan 80 times ( el Hillroth
higher than in US.) ;~ /)

« most common age group = 50-59 years TR/

« incidence has decreased by 2/3 in past 50 years Gaaaii] 1.

Risk Factors et i\
« H. pylori, causing chronic atrophic gastritis m"'“"' By

« hereditary nonpolyposis colorectal cancer (HNPCC) (*r

« smaoking, alcohol, smoked food, nitrosamines \ O\

« pernicious anemia associated with achlorhydria and chronic atrophic gastritis AN

« gastric adenomatous polyps \
« previous partial gastrectomy (>10 years post-gastrectomy) A
+ hypertrophic gastropathy '

blood type A

Clinical Features T\
" e ulcer fla to hesl B2 )
b ew O

= lesion on greater curvature of stomach or cardia eebaiepnostegy | '\3,),
« esymptomatic, insidious or late onset of symptoms: ' j) \ |
postprandial abdominal fullness, vague epigastric pain . N [F
enorexia, weight loss /- )
burping, nausea, vomiting, dyspepsia, dysphagia Ugamerr: of Tuitz i
= hepatomegaly, epigastric mass (25%)
* hematemesis, fecal occult blood, melena, iron-deficiency anemia A
« signs of metastatic disease: ;N RowxesnY
= Virchow's node — left supraclavicular node ([ F= (A
= Blumer’s shelf — mass in pouch of Douglas 4 &Y I S
= Krukenberg tumour — metastases to ovary \S— e ,
= Sister Mary Joseph node — umbilical metastases N r1 B
= Irish’s node - left axillary nodes - }'B ( (T
« metastasis: - \1
* liver, lung, brain V

Investigations Rt \-’
« OGD and biopsy Ligament of [
« chest/abdo/pelvis CT %/
« CT for metastatic work-up (see Table 4) 2o J

Figure 8. Biliroth | and Billroth Il
with Roux-en-Y Reconstruction

(gastrojejunostomy)
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Table 4. Staging of Gastric Carcinoma
Stage Criteria Prognesis {Syear survival)
| Mucosa and submucosa 0%
I Extension to muscularis propria %
[} Exteasion to regional nedes 10%
v Distant metastases or involvemant of continuous structures 0%
Treatment
« adenocarcinoma:

* proximal lesions:

d;tﬂotnlgnmectmnymdaophngojejunoﬁnmy Roux-en-Y (see Figure 8)
* distal gastrectomy: wide margins, en bloc removal of omentum and lymph nodes

* gastric resection to decrease bleeding and relieve obstruction, enables the patient to eat
¢ radiation therapy
¢ studies are showing larger role for chematherapy
« lymphoma:
= chemotherapy £ radiation, surgery in limited cases (perforation, bleeding, obsruction)

Gastric Sarcoma

Gastrointestinal Stromal Tumour (GIST)

« most common mesenchymal neoplasm of GI tract

« derived from interstitial cells of Cajal (cells associated with Auerbach’s plexus that have
sutonomous pacemaker function co-ordinate peristalsis throughout the GI tract)

« 75-80% associated with tyrosine kinase (c-KIT) mutations
. ?mmmonhsbmch(ﬁ%).mdpmﬂmﬂmaﬂthc(ZS%).bﬁanmmMm
ng GI tract

« typically present with vague abdominal mass, feeling of abdominal fullness, or with secondary
symptoms of bleeding and anemia

« often discovered incidentally on CT, laparotomy or endoscopy

Risk Factors

« Carney’s Triad: GISTs, paraganglioma, and pulmonary chondroma

« Type IA neurofibromatosis

Man

« surgical resection if >2 cm; follow with serial endoscopy if <2 cm then resect if growing or

symptomatic
« pre-operative blopsy: controversial, but useful for indeterminate lesions:
*= not recommended if index of suspicion for GIST is high
®= percutancous biopsy is NOT recommended due to high friability and risk of peritoneal

spread
« localized GIST: surgical resection with preservation of intact pseudocapsule
= lymphadenectomy NOT recommended, as GISTs rarely metatasize to lymph nodes
« advanced disease: metastases to liver and/or peritoneal cavity:
= chemotherapy with imatinib (tyrosine kinase inhibitor)
= current research looking into role of imatinib as adjuvant or neoadjuvant therapy for
localized GIST

Prognosis
« risk of metastatic potential depends on:
= tumour size (worse if >10 cm)
= mitotic activity (worse if >5 mitotic figures or 50/hpf)
* degree of nuclear hism
= location: with identical sizes, extra-gastric location has a higher risk of progression than
GISTs in the stomach
= mets to liver, omentum, peritoneum; nodal mets rare

Bariatric Surgery

« weight reduction surgery for morbid obesity
« indications: BM1 >40 or BMI >35 with related comorbidity (e.g. DM, CAD)

« requires multidisciplinary evaluation and follow-up
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Surgical Options
. mdaboorpﬂvdmmcuw
= laparoscopic Roux-en-Y gastric bypass (most common)
= staple oﬂ'umll gastric pouch (restrictive) with Roux-en-Y limb to pouch (malabsorptive)

laparoscopic adjustable gastric banding
+ silicone band around fundus creates pouch, adjustable through port under skin
* laparoscopic vertical banded gastroplasty
* vertical stapled small gastric pouch with placement of silastic ring band
« malabsorptive:
* biliopancreatic diversion with duodenal switch
* gastrectomy, enteroenterostomy, duodenal division closure and duodenoenterostomy

Complications

« perioperative mortality ~1% (anastomotic leak with peritoneal signs, PE)

« obstruction at enteroenterostomy (see Complications of Gastric Surgery, below)
« staple line dehiscence

« dumping syndrome

« cholethiasis due to rapid weight loss (20-30%)

« band abscess (if long-term)

Complications of Gastric Surgery
« most resolve within 1 year (see Figure 9)

Alkaline Reflux Gastritis (see Figure 9A)

« duodenal contents (bilious) reflux into stomach causing gastritis + esophagitis

« freatment:
* medical: H,-blocker, metoclopramide, cholestyramine (bile acid sequestrant)
* surgical: conversion of Billroth I or II to Roux-en-Y

Afferent Loop Syndrome (see Figure 9B)
» accumulation of bile and pancreatic secretions causes intermittent mechanical obstruction and
distention of afferent limb
« clinical features:
* carly postprandial distention, RUQ pain, nausea, bilious vomiting, anemia
« treatment: surgery (conversion to Roux-en-Y increases afferent loop drainage)

Dumping Syndrome (see Figure 9C)
“deyﬁollsmm prandial:
Obypemcmoﬁcdrymemlmedlntonmﬂbwd(ﬂn!dammhﬁonmdjquml
distention)

= clinical features:
* post-prandial symptoms
* epigastric fullness or pain, emesis, nausea, diarrhea, palpitations, dizziness, tachycardia,

* treatment:
¢ small multiple low carbohydrate, low fat and high protein meals and avoidance of liquids
with meals
* last resort is interposition of antiperistaltic jejunal loop between stomach and small

bowel to delay gastric emptying
« late - 3 hours post-

-prandial:
= ctiology: large glucose load leads to large insulin release and hypoglycemia
* treatment: small snack 2 hours after meals

Blind-Loop Syndrome (see Figure 9D)
« bacterial overgrowth of colonic Gram-negative bacteria in afferent limb
-Cﬂnhlfﬂlmm

= anemia/weakness, diarrhea, malnutrition, abdominal pain and hypocalcemia
« treatment: broad-spectrum antibiotics, surgery (conversion to Billroth I)

Postvagotomy Dlarrhea (see Figure 9E)

" uptom

» bile salts in colon inhibit water resorption

« treatment: medical (cholestyramine), surgical (reversed interposition jejunal segment)

D. Blind Loop Syndrome

m.a: ot l
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Rale of 22 for Mackel's Diverticulum

* 2% of the population

* Symptomatic in 2% of cases

* Found within 2 feet (10-90 cm) of the
feccecd (IC) vaive

* Zinchas in langth

* Oftan present by 2 years of age
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Small Intestine

Meckel's Diverticulum

« remnant of the embryonic vitelline duct on antimesenteric border of fleum

« heterotopic - several types of mucosa including gastric, pancreatic, colonic
« most common true diverticulum of GI tract

Clinical Features
« 2% C
« GIbleed, small bowel obstruction (SBO), diverticulitis (mimics appendicitis)
« painless bleeding - ulceration caused by ectopic gastric mucosa
* 50% of patients with this presentation are <2 years old

Investigations
« technetium-99 to identify the ectopic gastric mucosa (Meckel's scan)

Complications

« fistula: umbilicus-ileum, umbilical sinus

« fibrous cord between umbilicus and ileum

« SBO due to volvulus, intussusception, perforation

Treatment

« incidental finding - consider surgical resection

« symptomatic — fluld and electralyte stabilization and surgical resection

« broad based - segmental resection to remove all mucosal types and ulcerated mucosa opposite
the diverticulum (i.e. not simple diverticulectomy)

Tumours of Small Intestine

Risk Factors

« carcinogen exposure (red meat in diet)

« familial adenomatous polypoda {FAP), Peutz-Jegher syndrome, Gardner’s syndrome
« Crohn's disease, celiac disease

« immunodeficiency, autoimmune disorders

Clinical Features

« usually asymptomatic until advanced

« intermittent obstruction, intussusception, occult bleeding, palpable abdominal mass, abdominal
pain

BENIGN TUMOURS
« 10x more common than
« usually asymptomatic until large
« most common sites: terminal leum, proximal jejunum
* polyps:
= gdenomas
= familial adenomatous polyposis (FAP) (see Familial Colon Cancer Syndromes, GS33)
= hamartomatous
* juvenile polyps
« other: leiomyomas, lipomas, hemangiomas

MALIGNANT TUMOURS
« usually asymptomatic until advanced stage
®= 25-30% associated with distant metastascs at time of diagnosis
« adenocarcinoma:
* most common primary tumour of small intestine
= usually 50-70 years old, male predominance
= usually in proximal small bowel, incidence decreases distally
* risk factors: Crohn'’s disease, FAP
* early metastasis to lymph nodes ~ 80% metastatic at time of operation
* investigations - CT abdo/pelvis, endoscopy
* treztment — surgical resection x chemotherapy
* 5-year survival 25%
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« carcinoid:
* increased incidence 50-60 years old
= griginate from enterochromaffin cell in crypts
= most commeonly 60 cm from the ileocecal (IC) valve
*+ appendix 46%, distal ileum 28%, rectum 17%
= often slow-
= classified by embryological origin (correlate with morphology, bialogical behaviour):
+ foregut - stomach, duodenum, pancreas
0m!dgut jejunum, ileum, appendix, ascending colon
# hindgut - transverse, descending and sigmoid colon, rectum
* clinical features:
* usually asymptomatic, incidental finding
* obstruction, bleeding, crampy abdominal pain, intussusception
* carcinoid syndrome (<10%):
- hot flashes, hypotension, diarrhea, bronchoconstriction (wheezing), tricuspid/
pulmonic valve insufficiency, right heart failure
~ requires liver involvement: lesion secretes serotonin, kinins and vasoactive peptides
directly to systemic circulation (normally inactivated by liver)
~ EXCEPTION: carcinoid tumours arising in the bronchi can cause carcinoid syndrome
without liver involvement because of access to systemic circulation
* investigations:
+ most found incidently at surgery for obstruction or appendectomy
* elevated 5-HIAA (breakdown product of serotonin) in urine or increased 5-HT in blood
* treatment:
+ tumour and metastases: surgical resection + chemotherapy
0wdnatidcyndm¢-stemido,hmamlne.ocmide

L ]
'meumucriskz%ﬁ'du<lcm,90%if>2cm
¢ 5-year survival 70%; 20% with liver metastases

* highest incidence at 70 years old, more common in males
* usually non-Hodgkin’s lymphoma
* location:
+ usuzlly distal ileum
+ proximal jejunum in patients with celiac disease
= clinical features:
+ fatigue, weight loss, abdominal pain, fever, malabsorption
* rarely — perforation, obstruction, bleeding, intussusception
= treatment:
* low grade: chemotherapy with cyclophosphamide
* high grade: surgical resection, radiation
+ palliative: somatostatin, doxorubicin
S-year survival 40%
« metastatic:
* most common site of GI metastases in patients with metastatic melanoma
* hematogenous spread from breast, lung, kidney
= direct extension from cervix, ovaries, colon
« gastrointestinal stromal tumours (GISTs):
= see Gastric Sarcoma section, GS18

Hernia

Definition
« fascial defect = protrusion of a viscus into an area in which it is not normally contained

Epidemiology

« male:female = 9:1

« lifetime risk of developing a hernia: males 20-25%, females 2%

« 50% are indirect inguinal hernia, 25% are direct inguinal hernia, 5% are femoral
« most common surgical disease of males

Risk Factors
« activities which increase intra-abdominal pressure:
* obesity, chronic cough, pregnancy, constipation, straining on urination or defecation, ascites,
heavy lifting
« congenitel ebnormality (e.g. patent processus veginalis)
« previous hernia repair

General Surgery GS21
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Figurs 11. Richter's Hemia
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Clinical Features

« mass of variable size
« tenderness worse at end of day, relieved with supine position or with reduction
« abdominal fullness, vomiting, constipation

« transmits palpable impulse with coughing or straining

Investigations

» physical ination usually sufficient

. ultnsouxa‘;ncr -

Classification

.lnmmphte- pnrdnlmmd th:dcﬁct

. mmdhu;h—mpmducomphﬂym“mw! sbdominal wall

: mmgnl:wdha-_n:c- vascular supply of protruded viscus is compromised (ischemia)
* requires emergency

« incarcerated hernia - ucible hernia, not

strangulated
« Richter’s hernia - only part of circumference of bowel (usually anti-mesenteric border) is
incarcerated or strangulated so may not be obstructed
= mmguhmdkichuﬁhanhmyodf-ndnccmdﬂlmbcomlwhed,luvmgammm
:egmcntttrkkof
. ~ part of wall of hernia formed viscus ( cecum,
sliding hernia g A by protruding usually

Anatomical Types
« groin (see Tables 5 and 6)
* indirect and direct inguinal, femoral (see Figure 12)
* pantaloon: combined direct and indirect hernias, peritoneum draped over inferior epigastric

« epigastric: defect in linea alba above umbilicus
« incisional: ventral hernia at site of wound dosure, may be secondary to wound infection

.oth Littre's Meckel's), s I b
er: (m:l.}iml.ma ()Amynnd (oomurxmedtppmdk), umbar, obturator,

Complications

« incarceration: irreducible

« strangulation: irreducible with resulting ischemia:
* small, new hernias more likely to strangulate
* femoral >> indirect inguinal > direct inguinal
* intense pain followed by tenderness
* intestinal obstruction, gangrenous bowel, sepsis

surgical emergency
= DO NOT attempt to manually reduce hernia if septic or if contents of hernial sac gangrenous

Treatment

« surgical treatment (herniorrhaphy) is only to prevent strangulation and evisceration or for
cosmesis or symptoms; if asymptomatic can delay

« repair may be done open or laparascopic and may use mesh for tension-free dosure

« most repairs are now done with a plug in the hernial defect and a patch over it or patch alone

« observation is acceptable for small asymptomatic Inguinal hernias

Postoperative Complicetions
« recurrence (15-20%):
= rigk factors: recurrent hernia, age >50, smoking, BMI >25, poor pre-op functional status
{ASA >3 - see Anaesthesia, A4), associated medical conditions: type Il DM, hyperlipidemia,
immunosuppression, any comorbid conditions increasing intra-abdominal pressure
= Jess common with mesh/"tension-free" repair
« scrotal hematoma (3%):

* painful scrotal swelling from compromised venous return of testes
*» deep bleeding - may enter retroperitoneal space and not be initially apparent
* difficulty voiding
« nerve entrapment:
* jlio

inguinal
= genital branch of genitofemoral (in spermatic cord)
« stenosis/occlusion of femoral vein:
= acute leg swelling
« ischemic colitis
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Groin Hernias
Table 5. Groin Hemias
Direct lnguinal Indiract Inguinal Femoral
Epidemiclogy 1% of all men Most comman hemie in men and women  Afflects mostly females
Males > fomales
Etiology Acquired weekness of Cangenital persistence of processus Pregnancy — wasknass of peivic
transversalis fascia vaginalis in 20% of adults
“Waar and tear”
Increasad intra-abdomingl pressurs
Medial to inferior epigastric artery  Lataral to inferior spigastric ertery
Usualy does nat descend info Often descends info scrotal ssc
scrotal sac {or labia majora)
Progeosis 3-4% risk of recurrence <1% risk of recurrence

Table 6. Superficial Inguinal Ring va. Dasp Inguinal Ring

Deop Inguinal Ring

Opening m axt. sbdominal eponeurcsis; paipable supsrior
and lateral to pubic tubercle

Medial border: medial crus of ext. abdominal apaneurcsis
Lateral border: lateval crus of ext. oblique sponeurosis

Roof: intercrural fbres

Opening in transversals fascia; pelpable superor to mid-nguine
igmement
Medial border: inf epigastnic vessals

Supencr4atersl border. intemal cblique and transversus abdominis
muscles

inforor border ingLmnsl igamen

Bowel Obstruction

Definition

Ll

. ﬂnmalorcomp)eteblochgeofﬂ:ebowﬂmulﬂnginflﬂnreofintuﬁndconmmmpmthmu@

nesis
« disrupti

ion of the normal flow of intestinal contents * proximal dilation + distal decompression

« may take 12-24 hrs to decompress, therefore passage of feces and flatus may occur after the

onset of obstruction

= bowel ischemia may occur if blood supply is strangulated or bowel wall inflammation leads to

VEnous con on

« bowel wall edema and disruption of normal bowel absorptive function = increased intraluminal

fluid - transudative fluid loss into peritoneal cavity, electrolyte disturbances

Differential Diagnosis

« small bowel obstruction (SBO), large bowe! obstruction (LBO), pseudo-obstruction

Clinical Features

« must differentiate between obstruction and ileus, and characterize obstruction as acute vs.
chronic, partial vs. complete (constipation vs. obstipation), small vs. large bowel, strangulating
vs. non-strangulating, and with vs. without perforation

Table 7. Bowel Obstruction vs. Paralytic lleus

$80 180 Paralytic ilous
Nsussa, Vamiting FEary, may be bifous Late, may be faculent Present
Abdominal Peis Calicky Celicky Minimal or sbsent
Abdomiaal Distantion + {prox) < ++ (distal) ++ +
Constipation + + +
Other £ visible peristalsis + visile peristalsis
Bowel Sounds Normal, ncrsasad Noemal, incraasad (borborygmi)  Decrsased, absent
Absent if secondary deus Absent if secondary ilsus
AR Findings Airfuid levels Ar-fluid lovels Alr throughout smal
“Ladder” pattern (plicee “Picture frame” appearance bowel and colon
civulars) Praxdmal distantion -+
Praximal distention (>3 cm)  distal decomgression
+ mg colonic gas No small bowel air if competent
flsccacal valve

Coffee bean sign

© Jesen Shame 2003

Figure 12. Schematic of Inguinal
(Direct and Indirect) and Femoral
Hemnias
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Bowel Obstruction Toronto Notes 2011

Complications (of total obstruction)

« strangulating obstruction (10% of bowel obstructions) = surgical emergency:
* cramping pain turns to continuous ache, hematemesis, melena (if infarction)
= fever, leukocytosis, tachycardia
= peritoneal signs, early shock
= see also Intestinal Ischemia, GS27

« other:
= perforation: secondary to ischemia and luminal distention

septicemia
*» hypovolemia (due to third spacing)

Investigations
« radiological:
* upright CXR or left lateral decubitus {LLD) to rule out free air, usually seen under the right
hemidiaphragm
* abdominal x-ray (3 views) to determine SBO vs. LBO vs. ileus (see Teble 7)
+ if ischemic bowel look for: free air, pneumatosis, thickened bowel wall, air in portal vein,
dilated small and large bowels, thickened or hoselike haustra (normally fingerlike projections)
* other:
* CT provides information on level of obstruction, severity, cause
+ upper GI series/small bowel series for SBO (if no cause apparent, Le. no hernias, no
previous surgeries)
+ if suspect LBO, cansider a rectal water-soluble (Gastrografin® for PO/PR; Hypaque® for
IV) enema rather than barium enema (can thicken and cause complete obstruction)
¢ may consider ultrasound or MRI in pregnant patients
« laboratory:
* may be normal early in disease course
= BUN, creatinine, hematocrit (hemoconcentration) to assess degree of dehydration
® fluid, electrolyte abnarmalities
* amylase elevated
* metabolic alkalosis due to frequent emesis
* if strangulation: leukocytosis with left shift, lactic acidosis, elevated LDH (late signs)

Treatment

« stabilize vitals, fluid and electrolyte resuscitation (with normal saline/Ringer’s first, then with
added potassium after fluid deficits are corrected)

= NG tube to relieve vomiting, prevent aspiration and decompress small bowel by prevention of

further distention by swallowed air
« Foley catheter to monitor in/outs
Small Bowel Obstruction (SBO)
Etiology
Table 8. Common Causes of SBO
Intraluminal Intramural Extramural
Intussuscaption Crohe's Adhesions
Galsiones Radiation siricturs Incarceratod hamia
Adenocarcnoma Paritoneal caecinomatos's
Treatment

« consider whether complete or partial obstruction, ongoeing or impending strangulation,
location and cause:

= SBO with history of abdo/pelvic surgery = conservative management (likely to resolve) =
surgery if no resolution in 48-72 hrs or complications

= complete SBO, strangulation > urgent surgery after stabilizing patient

= trial of medical management may be indicated in Crohn's, recurrent SBO, carcinomatosis
* special case: early postoperative SBO (within 30 days of abdominal surgery) - prolmpd
trial of conservative therapy is appropriate, surgery is reserved for complications such
strangulation

Prognosis
« mortality: non-strangulating <1%, strangulating 8% (25% if >36 hours), ischemic = up to 50%
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Large Bowel Obstruction (LBO)

Etlology

Table 9. Common Causes of LBO

Intraluminal Intramural Extramural
Diverticulitis
18D stricture
Radieion stricture

Clinical Features (unique to LBO)
« open loop (10-20%) (safe):

fleocecal valve allows relief of colonic pressure as contents reflux into fleum,

incompetent
therefore clinical presentation similar to SBO

« closed loop (80-90%) (dangerous):
= competent ileocecal valve, resulting in proximal and distal occlusions

= massive colonic distention = increased pressure in cecum - bowel wall ischemia -* necrosis

-» perforation

Treatment

= surgical correction of obstruction (usually requires resection + temporary diverting colostomy)
« volvulus requires sigmoidoscopic or endoscopic decompression followed by operative reduction
unsuccessful

if
= if successful, consider sigmoid resection on same admission

Prognosis
« overall mortality: 10%
« cecal perforation + feculent peritonitis: 20% mortality

Pseudo-Obstruction

Definition
« condition with symptoms of intestinal blockage without any physical signs of blockage

Differential Diagnosis

« acute: toxic megacolon, trauma. postoperative, neurologic disease, retroperitoneal disease

« chronic: neurologic disease (enteric, central, peripheral nervous system), scleroderma

Toxic Megacolon

Pathogenesis
« extension of inflimmation into smooth muscle layer causing paralysis
« damage to myenteric plexus and electrolyte abnormalities are not consistently found

Etlology
« inflammatory bowel disease (ulcerative colitis > Crohn's Disease)
« infectious colitis: bacterial (C. difficile, Sabmonella, Shigella, Campylobacter), viral

(cytomegalovirus), parasitic (E. histolytica)
« volvulus, diverticulitis, ischemic colitis, obstructing colon cancer are rare causes

Clinical Features

« infectious colitis usually present for >1 week before colonic dilatation

« diarrhea + blood (but impravement of diarrhea may portend onset of megacolon)

« abdominal distention, tenderness, + local/general peritoneal signs (suggest perforation)

« triggers: hypokalemia, constipating agents (opioids, antidepressants, loperamide,
anticholinergics), barium enema, colonoscopy

Diagnostic Criteria

« must have both colitis and systemic manifestations for diagnosis

« radiologic evidence of dilated colon

« three of: fever, HR >120, WBC >10.5, anemia

« one of: fluid and electrolyte disturbances, hypotension, altered LOC

General Surgery GS25
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Investigations

« CBC (lenkocytosis with left shift, anemia from bloody diarrhea), electrolytes, elevated CRP, ESR
« metabolic alkalosis (volume contraction and hypokalemia) and hypoalbuminemia are late findings
« AXR: dilated colon >6 cm (right > transverse > left), loss of haustra

« CT: useful to assess underlying disease

« broad-spectrum antibiotics (reduce sepsis, anticipate perforation)
« agpressive treatment of underlying disease (e.g. steroids in IBD, metronidazole for C. difficile)
+ indications for surgery (50% improve on medical management):

* worsening or persisting toxicity or dilation after 48-72 hrs

* severe hemorrhage, perforation
« procedure: subtotal colectomy + end ileostomy with 2nd operation for re-anastomosis
Prognosis

« average 25-30% mortality

Paralytic lleus

Pathogenesis
« temporary paralysis of the myenteric plexus

Associations
« postoperative, intra-abdominal sepsis, medications (opiates, anesthetics, psychotropics),
electrolyte disturbances (Na, K, Ca), C. difficile, inactivity

Treatment

« NG decompression, NPO, fluid resuscitation, correct causative abnormalities (e.g. sepsis,
medications, electrolytes), consider TPN for prolonged ileus

« post-op: gastric and small bowel motility returns by 24-48 hrs, colonic motility by 3-5d

« current interest in novel therapies such as gum chewing and pharmacologic therapy (opioid
antagonists, neostigmine)

Ogilvie's Syndrome

« acute pseudo-obstruction
« distention of colon without mechanical obstruction in distal colon
« arises in bedridden patients with serious extraintestinal illness or trauma
« exact mechanism unknown, likely autonomic motor dysregulation = possibly sympathetic
deprivation to colon, unopposed parasympathetic tone, and interruption of sacral
tone to distal bowel
« first presents with abdominal distention (>90%) £ tenderness
« later symptoms mimic true obstruction

Associstions

« most common: trauma, infection, cardiac (MI, CHF)

« disability (long term debilitation, chronic disease, bed-bound nursing home patients,
paraplegia), drugs (narcotic use, laxative abuse, polypharmacy), other (recent orthopaedic or
neurosurgery, post-partum, hypokalemia, retroperitoneal hematoma, diffuse carcinomatosis)

Investigations
« AXR: cecal dilatation - if diameter 212 cm, increased risk of perforation

Treatment

« treat underlying cause

« NPO, NG tube

«+ decompression: rectal tube, colonoscopy, neostigmine (cholinergic drug), surgical
decompression (ostomy/resection) uncommon

« surgery (extremely rare): if perforation, ischemia or failure of conservative management

Prognosis
« most resolve with conservative management
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Intestinal Ischemia O

Etiology
« acute:
= arterial:
*+ occlusive: thrombotic, embolic, extrinsic compression (e.g. strangulating hernia)
* non-occlusive: mesenteric vasoconstriction 2° to systemic hypoperfusion (preserves
supply to vital organs)
* trauma/dissection
* venous thrombosis (prevents venous outflow): consider hypercoagulable state, deep vein
thrombosis (DVT)
« chronic: usually due to atherosclerotic disease - look for CVD risk factors

Clinical Features

« acute: severe abdominal pain out of proportion to physical findings, vomiting, bloody diarrhea,
bloating, minimal peritoneal signs early in course, hypotension, shock, sepsis

« chronic: postprandial pain, fear of eating, weight loss

« commaon sites: superior mesenteric artery (SMA) supplied territory, “watershed” areas of colon -
splenic flexure, left colon, sigmoid colon

Investigations
« labs: leukocytosis (non-specific), lactic acidosis (late finding)
= amylase, LDH, CK, ALP can be used to observe progress
* hypercoagulability workup if suspect venous thrombosis
« AXR: portal venous gas, intestinal pneumatosis, free air if perforation
« contrast CT: thickened bowel wall, luminal dilatation, SMA or SMV thrombus, mesenteric/
portal venous gas, pneumatosis
« CT anglognphyisﬂscgoldmdud&:ruutearwrmlisdtanh

Treatment
« fluid resuscitation, NPO, prophylactic broad-spectrum antibiotics
« exploratory laparotomy
« angiogram, embolectomy/thrombectomy, bypass/graft, mesenteric endarterectomy,
anticoagulation therapy
« segmental resection of necrotic intestine:
* assess extent of viability; if extent of bowel viability is uncertain, a second look laparotomy

12-24 hirs later is mandatory

o

Fain “out of keeping with physical
findings™ is the hallmark of carly
Intestingl ischemia.

*y

An acute abdoman + mataboic
acidosis is bowal ischemia untl proven

Appendix O

Appendicitis

Epidemiology
« 6% of population, M>F
« 80% between 5-35 years of age

Pathogenesis
« luminal obstruction - bacterial overgrowth — inflaimmation/swelling - increased pressure
= localized ischemia = gangrene/perforation =* localized abscess (walled off by omentum) or
peritonitis
« etiology:
= children or young adult: hyperplasia of lymphoid follicles, initiated by infection
= adult: fibrosis/stricture, fecolith, obstructing neoplasm
= other causes: parasites, foreign body

Clinical Features
« most reliable feature is progression of signs and symptoms
« low grade fever (38°C), rises if perforation
« abdominal pain then anorexia, nausea and vomiting
« classic pattern: pain initially periumbilical; constant, dull, poorly localized, then well localized
pain over McBurney's point
= due to progression of disease from visceral irritation (causing referred pain from structures
of the embryonic midgut, including the appendix) to irritation of parietal structures
= McBurney's sign

© Wensl Sheag 2010

Figure 13, Appendix Anatomy

Y
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s Sign
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ASIS to the umbilicus on tha right side.
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Appendix/inflammatory Bowel Disease (IBD) Toronto Notes 2011

dsnm
* inferior appendix: McBurney's sign (see above), Rovsing’s sign (palpation pressure to left
abdomen causes McBurney’s point tenderness)
rmooealappcndinpsouugn(pahouﬂ:ﬂonofhpmmmaorm
hyperextension of hip)
= pelvic appendix: obturator sign (flexion then external or internal rotation about right hip
auaespuln)

pm'ﬁam.lon(espedallylf>nhrsdumﬂnn)
= abscess, phlegmon

Investigations
« labs:
* mild leukocytosis with left shift (may have normal WBC counts)
* higher leukocyte count with perforation
-hCG to rule out ectopic pregnancy
* uringlysis

imaging:
* upright CXR, AXR: usually nonspecific - free air if perforated (rarely), calcified fecolith, loss
of psoas shadow
* ultrasound: may visualize appendix, but also helps rule out gynecological causes - overall
accuracy 90-94%
* CT scan: thick wall, appendicolith, inflammatory changes - overall accuracy 94-100%,
optimal investigation

Treatment
« hydrate, correct electrolyte abnormalities

« surgery + antibiotic coverage
ifloalhedabxeu(palpnﬂemahrgephlegmwmlmaﬂngmdoﬁmpdnwsdm),
consider radiologic drainage + antibiotics x 14 d + interval appendectomy in 6 weeks

« appendectomy:

. hpamucnpi;:mopen(oeeddd:ax)
* complications: spillage of bowel contents, pelvic abscess, enterocutaneous fistula

* perioperative antibjotics:
* ampicillin + gentamicin + metronidazole (antibiotics x 24 h only if non-perforated)
* other choices: 2nd/3rd generation cephalosporin for aerobic gut organisms

Prognosis
« morbidity/mortality 0.6% if uncomplicated, 5% if perforated

Tumours of the Appendix

CARCINOID TUMOURS (most common typa)
« see Tumours of Small Intestines: Carcinoid, G521

ADENOCARCINOMA
+ 50% present as acute appendicitis

« spreads rapidly to lymph nodes, ovaries, and peritoneal surfaces
« treatment: right hemicolectomy

« malignant mucinous cystadenocarcinoma

Inflammatory Bowel Disease (IBD)

« see Gastroenterology, G19

Principles of Surgical Menagement
« can alleviate symptoms, address complications, improve quality of life
« conserve bowel — resect as little as possible to avoid short gut syndrome
« perioperative management:
= optimize medical status: may require TPN (especially if >7 days NPO) and bowel rest
= hold immunosuppressive therapy pre-op, provide pre-op stress dose of corticosteroid if
patient had recent steroid therapy

= deep vein thrombosis (DVT) prophylaxis: heparin (IBD patients at increased risk of
thromboembolic events)
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Crohn’s Disease

Treatment
« surgery is NOT curative, but over lifetime ~70% of Crohn's patients will have surgery
« indications for surgical management:
= failure of medical management
= SBO (due to stricture/inflammation): indication in 50% of surgical cases
= abscess, fistula (enterocolic, vesicular, nginaLanmeouaahweu).qmlityoﬂife.perfomﬂon.
hemorrhage, chronic disability, failure to thrive (children), perianal disease
« surgical procedures:
* resection and anastomosis/stoma if active or subacute inflammation, perforation, fistula
# resection margin only has to be free of gross disease (microscopic disease irrelevant to
prognosis)
* stricturoplasty -~ widens lumen in chronically scarred bowel - relieves obstruction without
resecting bowel (contraindicated in acute inflammation)

Complications of Treatment
« short gut syndrome (diarrhea, steatorrhea, malnutrition)
« gallstones (if terminal fleum resected, decreased bile salt resorption — increased cholesterol

precipitation)
« kidney stones (loss of calclum in diarrhea — increased oxalate absorption and hyperoxaluria -
stones)

Prognosis

« recurrence rate at 10 years: ileocolic (25-50%), small bowel (50%), colonic (40-50%)

« re-operation at 5 years: primary resection (20%), bypass (50%), stricturoplasty (10% at 1 year)
« 80-85% of patients who need surgery lead normal lives

= mortality: 15% at 30 years

Ulcerative Colitis

Treatment
« indications for surgical management:
* failure of medical management (including inability to taper steroids)
* complications: obstruction, perforation, toxic megacolon (emergency), failure
to thrive (children)
* reduce cancer risk (1-2% risk per year after 10 years of discase)
« surgical procedures:
* proctocolectomy and ileal pouch-anal anastomosis (IPAA) + rectal mucosectomy (operation
of choice)
* proctocolectomy with permanent end ileostomy (if not a candidate for ileoanal procedures)
* colectomy and IPAA + rectal mucosectomy
* in emergency: total colectomy and ileostomy with Hartmann closure of the rectum, rectal
preservation

Complications of Treatment

« carly: bowel obstruction, transient urinary dysfunction, dehydration (high stoma output),
enastomotic leak

« late: stricture, anal fistula/abscess, pouchitis, poor anorectal function, reduced fertility

Prognosis

« mortality: 5% over 10 years

« total proctocalectomy will completely eliminate risk of cancer

« perforation of the colon is the leading cause of death from ulcerative colitis

General Surgery GS29
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Diverticular Disease

Definitions

« diverticulum - abnormal sac or pouch protruding from the wall of a hollow organ

« diverticulosis - presence of multiple false diverticuli

« diverticulitis ~ inflammation of diverticuli

« right sided (true) diverticuli = contains all layers (congenital) (see Figure 14)

« left sided (false) diverticuli = contains only mucosal and submucosal layers (acquired)

Figure 14. Diverticular Disease — Cross-Sections of True and False Diverticuli

Diverticulosis

Epidemiology

« 35-50% of general population, M=F

« increased incidence in 5th to 8th decades of life

« 95% involve sigmoid colon (site of highest pressure)

« higher incidence in Western countries, related to low fibre diet

Pathogenesis
« risk factors:
= Jow-fibre diet (increases gut transit time and intraluminal pressure)
= muscle wall weakness from aging and illness (e.g. Ehler-Danlos, Marfans)
= possible genetic component
« high intraluminal pressures causc outpouching to occur at area of greatest weakness: most
;mmnlyatthcﬁuofpcncmﬁnngd-umﬂmkmmaefonmmedﬁnkof
emorrhage

Clinical Features

« uncomplicated diverticulosis: asymptomatic (70-80%)

« episodic LLQ abdominal pain, bloating, flatulence, constipation, diarrhea
« absence of fever/leukocytosis

« no physical exam findings or poorly localized LLQ tenderness

« compiications:

» diverticulitis (15-20%)
* bleeding (5-15%): PAINLESS rectal bleeding, 2/3 of massive lower GI bleeds

Treatment
« uncomplicated diverticulosis; high fibre, education
« diverticular bleed:
* initially work up and treat as any lower GI bleed
= if hemorrhage does not stop, resect involved region

Diverticulitis (“left sided appendicitis”™)

Definition
« infection or perforation of a diverticulum

Pathogenesis

« erosion of the wall by increased intraluminal pressure (or inspissated food particles) =
on/macroperforation - inflammation and focal necrosis

« usually mild inflammation with perforation walled off by pericolic fat

« sigmoid colon most often invalved
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Clinical Features
« severity ranges from mild inflammation to feculent peritonitis
« LLQ pain/tenderness, present for several days before admission
« alternating constipation and diarrhea, urinary symptoms (dysuria if inflammation adjacent to
bladder)
« palpable mass if phlegmon or abscess, nausea, vomiting
« low-grade fever, mild leukocytosis
« occult or gross blood in stool less common
« generalized tenderness suggests macroperforation and peritonitis
« complications:
* abscess - on physical exam may find palpable abdominal mass
* fistula - colovesical (most common), coloenteric, colovaginal, colocutaneous
* obstruction - due to scarring from repeated inflammation
* macroperforation = peritonitis (feculent vs. purulent)
* recurrent attacks RARELY lead to peritonitis

Investigations
.Axn.updghtCXR:
* localized diverticulitis (ileus, thickened wall, SBO, partial colonic obstruction)
* free air may be seen in 30% with perforation and generalized peritonitis
« CT scan (optimal method of investigation) :
* 97% sensitive, very useful for assessment of severity and prognosis
* very helpful in localizing an abscess
« Hypaque® (water soluble) enema — SAFE (under low pressure):
= saw-tooth pattern (colonic spasm) ==
= may show site of perforation, abscess cavities or sinus tracts, fistulas ,‘-’:}\._;/, {
« barium enema: contraindicated during an acute attack: "'%\
= risk of chemical peritonitis (because of perforation) :
« sigmoidoscopy/co
-notduﬁngmacuumck.onlydnneonmelzwvebnsh
* take biopsies to rule out other diagnoses (polyps, melignancy)

Treatment av
« admit, NPO, fluid resuscitation, NG + suction, IV antibiotics covering B. fragilis N ¢ |
{e.g. ciprofloxacin, metronidazole) '&q A colostomy
« indications for surgery: ’ - =
= unstable patient with peritonitis PRIN ciseasad area
= Hinchey stage 2-4 (see Table 10) { % }
= after 1 attack if: (a) immunosuppressed, (b) abscess needing percutaneocus drainage ! \/ 3:::"“
= consider after 2 or more attacks, recent trend is toward conservative management of
recurrent mild/moderate attacks
« complications: generalized peritonitis, free air, abscess fistula, obstruction, hemorrhage, inability < )

to rule out colon cancer on endoscopy, or failure of medical management b q-_?_'—;,/
« surgical procedures: gﬁ. f

» Hartmann procedure: resection + colostomy and rectal stump - colostomy reversal in ZL A l
3-6 months (see Figure 15) \ N /\7’ Ansstomeasis ;

Ay
* resection + primary anastomosis (+ pre-op bowel prep or on-table lavage): controversial %
{anastomosis of inflamed tissues = increased risk of anastomotic leakage)

Prognosis
« 13-30% recurrence after 1st attack, 30-50% after 2nd attack

Tabls 10. Hinchey Staging and Treatment for Diverticulitis

Hinchey Stage  Description Acuta treatment

1 Phlegmon / sma pericalic sbscess Medical

2 Largs sbscess / fatula Abscess drainage, ressction + primery anastomosis
3 Pundent peritonitis {ruptured abscess) Hertmarn proced.rs, somefiinves primary anasomosis
4

Feculent peritoaitis Hartmann procedure
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Colorectal Neoplasms

Colorectal Screening Guidelines

| MenandWomen |—p|  Sympiometc | —{ Disgnosiic Warkup |
v
Asymptomatic regardiess of age
but positive famdy history
1
v v . W L 2
l HNPCC or FAP l One first-degree One first-degres One second-degree Polyps found &t
relative with cancer | | relutive with cancer or | | relative or third-degree colonascopy
or adenomatous adenomaetous polyp relative affectsd
Ganetic counsaling poiyp ot sge <60 affected at sge >60 ‘ ‘
and special scresning T hof M" 1-2 tubuler edanomes
T W89 I el Average risk <Iu::scolmm
HNPC or colon cancer or cancer Bufastege
>2 adenomas:
Cohm.m “'I'ﬂ' T colonescopy In 3 years
Begins at age 20
Awerage risk Incomplete
thn o st case || Colomescapy creoning ouaniatar, numerous
in the famidy, whichever every 5 years Begin at age 40 polyps, advanced
comes first adenoma, o
Begin atage 40 or lerge sessie
AP 10 ysars than colonoacopy efter 8
n ot oge 10-12 “w'“" dlinicdl judgment
AAPC comes first
Colonoscopy annually
Begin st age 16-18

Figure 18. Approach to Higher Risk Scresaing

ANRC {ettonusted aderomsteus poyposis) FAP flamiksl sdmomatnus poyposis); NNPCC {erdtery

m—mmmmmmmmmumwm-uummu
O Cmas.

Pristed with permission Ceneclee Joune! of Gastroenteniogy. Refersnce: Voume 18 Ne, 2, Febmoery 2004,

@) Colorectal Polyps

Definition
; " Bowel kamen « polyp: small mucosal outgrowth into the lumen of the colon or rectum
||t Bowelwsll « sessile (flat) or pedunculated (on a stalk) (see Figure 17)
1. M ’, ?: W Epidemiology
- "lm\‘ \ « 30% of population have polyps by age 50, 40% by age 60, 50% by age 70
Sovsig s .%.9{ " | Table 11. Charactoristics of Tubular vs. Villous Polyps
P 2; ' Tubular Villous
Podunculeted -
[ m 59;‘ | Incideace Common {60% to 80%) Less comman {10%}
l y ,‘}‘»_’\ g‘u} Sien Small {<2 cm) Lerge {usually >2 cm)
Ll | s Podune ot Sessie
251 Malganmt Potzrta lonee Hiper
© Jarios Wang 2002 P , ,
Figure 17. Sassile and
Puinaculoced Pebype Clinlcal Features
« 50% in the rectosigmoid region, 50% are

« usually asymptomatic, but may have rectal bleeding, change in bowel habit, mucous per rectum
« usually detected during routine endoscopy or familial/high risk screening

Pathology
B non-neopluhc:
= hyperplastic - most common non-neoplastic po
= pseudopolyps - inflammatory, mcmdwithIBD. no malignant potential
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= hemartomas: juvenile polyps (large bowel), Peutz-Jegher syndrome (small bowel)
+ malignant risk due to associated adenomas (large bowel)
* low malignant potential - most spontaneously regress or autoamputate
= adenomas — premalignant, often carcinoma in situ:
+ some may contain invasive carcinoma ("malignant polyp™ - 3-9%): invasion into
muscularis
¢ malignant potential: villous > tubulovillous > tubular (see Table 11)

Investigations

« flexible sigmoidoscope can reach 60% of polyps in men and 35% of polyps in women; if polyps
detected, proceed to colonoscopy for examination of entire bowel and biopsy

« colonoscopy still the gold standard

Treatment

« indications: symptoms, malignancy or risk of malignancy (i.e. edenomatous polyps)

« endoscopic removal of entire

« surgical resection for those invading into muscularis (high risk of malignancy) and those too
to remove

endoscopically
-up endoscopy 1 year later, then every 3-5 years

Familial Colon Cancer Syndromes
FAMILIAL ADENOMATOUS POLYPOSIS (FAP)

Pathogenesis
« autosomal dominant (AD) inheritance, mutation in adenomatous polyposis coli (APC) gene on
chromosome 5q

Clinical Features
« hundreds to thousands of colorectal adenomas usually by age 20 (by 40's in attenuated FAP)
« extracolonic manifestations:
= carcinoma of duodenum, bile duct, pancreas, stomach, thyroid, adrenal, small bowel

= congenital hypertrophy of retinal pigment epithelium presents early in life in 2/3 of patients
« virtually 100% lifetime risk of colon cancer (because of number of palyps)

« variants:
* Gardner's syndrome: FAP + extraintestinal lesions (sebaceous cysts, osteomas, desmoid
tumours) s
= Turcot's syndrome: FAP + CNS tumours (glioblastoma multiforme) —(
Investigations u-u.un':
« genetic testing (80-95% sensitive, 99-100% specific) (see sidebar) * Ta confirm the diasgnosis of FAP
« if no polyposis found: annual flexible sigmoidoscopy from puberty to age 50, then routine (in patiants with 2100 caloractal
SCIREEIng o T ol v orgnetic weing
» if polyposis found: annual colonoscopy and consider surgery (see Figure 16) for indviduals at risk for FAP {15t
Treatmint z-mmnzwm
« surgery indicated by age 17-20 * To confirm the diagnasis of attsmuatsd
« total proctocolectomy with ilecstomy OR total colectomy with ileorectal anastomosis FAP (in patients with 220 calorectal
« doxorubicin-based chemotherapy o)

« NSAIDS for intra-abdominal desmoids

HEREDITARY NON-POLYPOSIS COLORECTAL CANCER (HNPCC)

Pathogenesis
« AD inheritance, mutation in a DNA mismatch repair gene resulting in genomic instability and
subsequent mutations

Clinlcal Features
« early age of onset, right > left colon, synchronous and metachronous lesions
« mean age of cancer presentation is 44 years, lifetime risk 70-80% (M>F)
= Lynch syndrome I: hereditary site-specific colon cancer
* Lynch syndrome II: cancer family syndrome ~ high rates of extracolonic tumours
{endometrial, ovarian, hepatobiliary, small bowel)

Diagnosis
« diagnosis is clinical - based on Amsterdam Criteria:
= at least 3 relatives with colorectal cancer or HNPCC related CA
*= 2 or more generations involved, and 1 must be 1st degree relative of the other 2
= 1 case must be diagnosed before 50 years old
= FAP is excluded



* Family Hx {>2 relativas with CRC/
adenoma, ong being a 151 degroe
relaliva):

* Start screening 10 years peior to
the age of the relative’s with the
warfiast anast of carcinome
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Investigations
« genetic testing (80% sensitive) ~ colonoscopy mandatory even if negative
= refer for genetic screening individuals who fulfill EITHER the Amsterdam Criteria (as
above) OR the revised Bethesda Criteria (see sidebar)

« colonoscopy (starting age 20) anually
« suirveillance for extracolonic lesions

Treatment
« total colectomy and [eorectal anastomosis with yearly proctoscopy

Colorectal Carcinoma (CRC)

Epidemiology
« 3rd most common cancer (after lung, prostate/breast), 2nd most common cause of cancer death

Risk Factors

« most patients have no specific risk factors

« FAP, HNPCC, family history of CRC

« adenomatous polyps (especially if >1 cm, villous, multiple)

« age >50 (dominant risk factor in sporadic cases), mean age is 70

« IBD (especially UC: risk is 1-2%/yr if UC >10 yrs)

« previous colorectal cancer (also gonadal or breast)

« diet (increased fat, red meat, decreased fibre) and

« diabetes mellitus (insulin is a growth factor for colonic mucosal cells) and acromegaly

Screening Tools
« digital rectal exam (DRE): most common exam, but not recommended as a screening tool

« fecal occult blood test (FOBT):
* proper test requires 3 samples of stool collected at 3 different times
= recommended annually by the World Health Organization (WHO)
* results in 16-33% reduction in mortality in RCTs
= Minnesota Colon Cancer Study: RCT showed that annual FOBT can decrease mortality rate

by 1/3 in patients 50-80 years old
« sigmoidoscopy:
* can identify 30-60% of lesions
* sigmoidoscopy + FOBT misses 24% of colonic neoplasms

* can remove or biopsy lesions during procedure
* can identify proximal lesions missed by sigmoidoscopy
= used as follow-up to other tests if lesions found
= disadvantages: expensive, not always available, poar compliance, requires sedation, risk of
perforation (0.2%)
« virtual colonoscopy (CT colonography): 91% sensitive, 17% false positive rate
« gir contrast barium enema (ACBE): 50% sensitive for large (>1 ¢m) adenomas, 39% for polyps

Pathogenesis
« adenoma-carcinoma sequence; rarely arise de novo

Clinical Features (see Table 12)

« often asymptomatic

« hematochezia/melena, ebdominal pain, change in bowel habits

« others: weakness, ancmia, weight loss, palpable mass, obstruction

« 3-5% have synchronous lesions

« spread:
* direct extension, lymphatic, hematogenous (liver most common, lung, rarely bone and brain)
* peritoneal seeding: ovary, Blumer's shelf (pelvic cul-de-sac)

* intraluminal

Table 12. Clinical Presentation of CRC
Right Colon Left Colon Rectum

Froquency  25% 35% 30%

Pathology  Exophytic lesions with occult bleeding  Anrular, invasive lesions Ulcerating

Symptoms  Weight loss, weakness, rarely Constipation = overflow (stemeting ~ Obstruction, tenesms, rectal
abstuction bowel patiems), sbdaminal pain, bleecing

decraased stool caliber; rectal blesding
Sigms Fe-deficiency anemia, ALO mass (10%)  BABPR, LBO Palpable mass on DRE, BRBPR
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Investigations

« colonoscopy (best), look for synchronous lesions; alternative: air contrast barium enema
("apple core” lesion) + sigmoidoscopy

« if a patient is FOBT +ve, has mi

« metastatic workup: CXR, abdomi

« bone scan, CT head only if lesions

« labs: CBC, urinalysis, liver function tests, CEA (before surgery for baseline)

« staging (see Table 13 and sidebar)

« rectal cancer: pelvic MRI or endorectal ultrasound to determine T and N stage

c anemia or has a change in bowel habits, do colonoscopy
CT/ultrasound

Table 13. TNM Classification System for Staging of Colorectal Carcinoma

Primary Tumour (T) Rogional Lymph Nodes (N) Distast Motastasis (M)
T0 Na prmery tumour found NO Na ragionel nods involvement MO No distant metastasis
Tis Carcinoma in situ N1 Metastasis in 1-3 pericolic nodes M1 Distant metastass

T Invasion into submucosa

12 Invesion imto muscweris propria

13 Invasion theough musculars and into serosa
T4 Invesion imto adjecent structures or organs

N2 Metastasis in 4 or mors paricolic nodes

N3 Metastasia in sy nodes alang the courss
of named vascular trunks

Treatment
« surgery (indicated In potentially curable or cases - not usually in stage IV)
* curative: wide resection of lesion (5 cm margins) with nodes and mesentery
» palliative: if distant spread, then local control for hemorrhage or obstruction
= 80% of recurrences occur within 2 years of resection
. survival if metastasis consists of solitary hepatic mass that is resected
+ most patients get
(LAR)] (see Figure 18)
+ if cancer is low in rectum, patient may require an abdominal perineal resection (APR)
with a permanent end colostomy, especially if lesion involves the sphincter complex
+ complications: anastomotic leak or stricture, recurrent disease, pelvic abscess,
enterocutaneous fistula
« radiotherapy and chemotherapy:
* chemotherapy (5-FU based regimens): for patients with node-positive disease
* radiation: for patients with node-positive or transmural rectal cancer (pre + post-op), not
effective as 1° treatment of colon cancer
* adjuvent therapy: chemotherapy (colon) and radiation (rectum)
= palliative chemotherapy/radiation therapy for improvement in symptoms and survival
= neoadjuvant chemoradiation for T3 or N1 rectal cancer

Case Finding for Colorectal Cancer {symptomatic or history of UC, polyps, or CRC)
« survelllance (when palyps are found): colonoscopy within 3 years after initial finding

« patients with past CRC: colonoscopy every 3-5 years, or more frequently

« IBD: some recommend colonoscopy every 1-2 years after 8 years of discase (especially UC)

anastomosis [e.g. hemicolectomy, low anterior resection

Follow-Up
« intensive follow up improves overall survival in low risk patients
« currently there are no data follow-up

« combination of periodic CT chest/abdo/pelvis, CEA and colonoscopy is recommended
« carcinogenic embryonic antigen (CEA): to monitor for initial response to treatment, and to
asaess for recurrence 3 months (not a screening test)

§ y survival %

© Oeoffroy Cheuryg b Shellsy Chas 2010

Figure 18. Low Anterior Resection

cancer commenily tgets the e, and long-m
ouizoma studies of surgical resection of hepetic
matastases have thown high rates of testmont
friure. Arterial chemotiermy ragimens trgitsd 10
the iver reprsent & promsing sdiuvent trestmect
10 mdace TecumsnCs e

Molods: Petieats weh 1-3 ssectable iver
metastases were edamized reeperatvely &
Tocsve no furter intervartion {45 peiersy, comel
goup) or powsapeniive flaerde and Sorouncl
(30 patisrts}.

Reselts: 4. yoer rcumuroe due savival setee
were 25% for the comteol graup sad 4% for

the chemerhampy group [P=0.34), wih bver
recumence-hes ptes of AYE end 57% respectively
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AXR: Cantrai cieft of “coffas bean” sign
poimts to ALD.

8

—()

Sigmoid Vohvuius

AXR: Central clsft of “coffes been” sign
points 1o LLO.

Barium anema: “ace of spades” or
“birds boak” sign.

v,

—
Gastrio Volvalas
Brochardt's Triad

Epigastric

Fallure to pass NG tube

Emssis followed by inability to vomit
Trestmant: explorstory laparotory to
untwist and gastropaxy

Other Conditions of the Large Intestine

Other Conditions of the Large Intestine

Angiodysplasia

Definition
« vascular anomaly: focal submucosal venous dilatation and tortuosity

Clinical Features
« most frequently in right colon of patients >60 years old
« bleeding typically intermittent (melena, anemis, guaiac positive stools)

Investigations
« endoscopy (cherry red spots, branching pattern from central vessel)

« angiography (slow filling/early emptying mesenteric vein, vascular tuft)
« RBC technetium-99 scan

« barium enema is contraindicated (obscures other x-rays, i.e, angiogram)

Treatment
« none if

asymptomatic
« cautery, right hemicolectomy, embolization, vasopressin lnﬁmon,lduotbcupy band ligation,
laser, octreotide, and rarely segmental resection if other treatments fail

Volvulus

Definition
« rotation of segment of bowel about its mesenteric axis
« sigmoid (70%), cecum (30%)

Risk Factors
« age (50% of patients >70 yrs: stretching/elongation of bowel with age is a predisposing factor)
« high fibre diet (can cause elongated/redundant colon), chronic constipation, laxative
abuse, pregnancy, bedridden, institutionalized (less frequent evacuation of bowels)
« congenitally hypermobile cecum

Clinical Features
« symptoms due to bowel obstruction (GS23) or intestinal ischemia (GS27)

Investigations

« AXR: "omega’, "bent inner-tube’, “coffee-bean” signs (see sidebar)

« barium/gastrograffin enema: “ace of spades” (or “bird’s beak”) appearance due to funnel-like
luminal tapering of lower segment towards volvulus

« sigmoidoscopy or colonoscopy as appropriate

«CT

Treatment
+ initial supportive management with fluid, electrolyte resuscitation
« cecum:
= nonsurgical
* may attempt colonoscopic detorsion and decompression

* right colectomy + ileotransverse calonic anastomosis
+ sigmoid:

* decompression by flexible sigmaoidoscopy and insertion of rectal tube past obstruction
* subsequent elective surgery recommended (50-70% recurrence)

* surgical: Hartmann procedure (if urgent)
¢ indications: strangulation, perforation or unsuccessful endoscopic decompression

Toronto Notes 2011
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Definition
« 2bnormal communication between two epithelialized surfaces (e.g. enterocutaneous,
colovesical, aortoenteric, entero-enteric) _@)
Etlology Why Fistulne Stay Open
« foreign object erosion (e.g. gallstone, graft) FRIENDO
« infection, IBD (especially Crohn's), diverticular disease Forwgn body
« iatrogenic/surgery (e.g. postoperative anastomotic leak) Radation
« congenital, trauma bfecGon
« neoplastic w
Distal obsinuction {mest commen}
Investigations Others; increased Sow; sterokds (may
= contrast radiography (fistulogram) mmmmmm..
* SOnogram
« CT scan
« measure amount of drainage from fistula
Treatment
« fluid resuscitation, manage electrolytes
« bowel rest - NPO
« drain any abscesses/control sepsis
« nutrition - elemental/low residue, TPN
« decrease secretion - octreotide/somatostatin/omeprazole
« skin care (for enterocutaneous fistula)
« surgical intervention ~ dependent upon ctiology (for non-closing fistulas); uncertainty of
diagnosis
Ostomies
Definition
« an opening of the GI tract onto the surface of the abdomen wall Ll
« types (see Figure 19): colostomy vs, ileostomy, temporary vs. permanent, continent vs. —e‘;‘;
incontinent, end vs, loop, ileoconduit Celostomy/lieostomy
= ¢nd (Brooke) ileostomy: for incontinent, continuous dreinage in patients requiring total » Connection of preximal limb of colon
oolet(:tomy : o - or fou to abdominel wall skin
= Koch fleostomy: for continent, manual drainage — rarely used ™ Fistals
i y . :\wﬁndwlﬂde&nb
Complications (10%) abdominal wall skin
« obstruction: herniation, stenosis (skin and abdominal wall), adhesive bands, volvulus teocondait
« peri-ileostomy abscess and fistula 'MI“"*"l o
« skin irritation ma.'..f.'-.: -
« prolapse or retraction
« diarrhea (excessive output)
Removed
\ N
\ \
~ /
1 .4 A m
Lrﬁ (,"/‘,'L‘.
{ K’\\" ij ) ll 2
| @ " — |“ R
/ \ /
g §
Heostomy e

Figure 19. Ostamies
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Abways rule out mone sericus causes
{0.g. colon CA} in & person with
hemerrhoids and rectal bieeding.
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Hemorrhoids

Etiology
« vascular and connective tissue complexes form a plexus of dilated veins (cushion)
* internal: superior hemorrhoidal veins, above dentate line, portal circulation

® external: inferior hemorrhoidal veins, below dentate line, systemic circulation

Risk Factors
« increased intra-abdominal pressure: chronic constipation, pregnancy, obesity, portal
hypertension, heavy lifting

Clinical Features and Treatment

« internal hemorrhoids (sce Figure 20):
» engorged vascular cushions usually at 3, 7, 11 dclock positions (patient in lithotomy position)
. f“nﬂmpalnlmsreclal bleeding, anemia, prolapse, mucus discharge, pruritus, burning pain, rectal

* 1st degree: bleed but do not prolapse the anus
- treatment: high fibre/bulk diet, sitz baths, steroid cream, parmoxine (Anusal®), rubber
band ligation, sclerotherapy, photocoagulation
* 2nd degree: prolapse with straining, spontaneous reduction
- treatment: rubber band ligation, photocoagulation
* 3rd degree: prolapse requiring manual reduction
— treatment: same as 2nd degree, but may require dosed hemorrhoidectomy
¢ 4th degree: permanently prolapsed, cannot be manually reduced
- treatment: closed hemorrhoidectomy
« external hemorrhoids (see Figure 20):
* dilated venules usually mildly symptomatic
* pain after bowel movement, associated with poor hygiene
+ medical treatment: dietary fibre, stool softeners, steroid cream (short course), parmoxine
(Anusol®), avoid prolonged straining
= thrombosed hemorrhoids are very painful:
* resoive within 2 weeks, may leave excess skin = perianal skin tag
# treatment: consider surgical decompression within first 48 hours of thrombosis,
otherwise medical treatment

Anal Fissures

Definition

« tear of anal canal below dentate line (very sensitive squamous epithelium)

« 90% posterior midline, 10% anterior midline

« if off midline: consider IBD, STIs, TB, leukemia or anal carcinoma

« repetitive injury cycle after first tear:
* sphincter spasm occurs preventing edges from healing and leads to further tearing
* ischemia may ensue and contribute to chronicity

Etiology

« large, hard stools and irritant diarrheal stools

« tightening of anal canal secondary to nervousness/pain
« others: habitual use of cathartics, childbirth

Clinical Features
« acute fissure:
* very painful bright red bleeding especially after bowel movement
= treatment is conservative: stool softeners, sitz baths
« chronic fissure:
» triad: fissure, sentinel skin tags, hypertrophied papillae
® treatment:
* stool softeners, bulking agents, sitz baths
¢ topical nitroglycerin or nifedipine - increases local blood flow, promoting healing and
relieves sphincter spasm
* surgery (most effective) - lateral internal ; objective is to relieve sphincter
spasm ~* increases blood flow and promotes healing; but 5% chance of fecal incontinence
therefore not commonly done
* alternative treatment:

+ botulinum toxin - inhibits release of acetyicholine (ACh), reducing sphincter spasm
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Anorectal Abscess

Definition
« infection in one or more of the anal spaces (see Figure 21)
« usually bacterial infection of blocked anal gland at the dentate line
= E, coli, Proteus, Streptococci, Staphylococct, Bacteroides, anacrobes

© Cynithia Yoon 2000

Figura 21. Difforent Types of Perianal Abscesses

Clinical Features

« throbbing pain that may worsen with straining and ambulation

: hnﬂxm‘:lliy I ™ %
« tender perianal/rectal mass on exam

Treatment
« incision and
* curative in 50% of cases
= 50% anorectal fistulas
« may require antibiotics if diabetic, heart murmur or cellulitis

Fistula-In-Ano

Definition
« connection between two epithelialized surfaces, one must be the rectum or anus
« an inflammatory tract with Internal os at dentate line, external os on skin

Etlology

« see Fistula, GS37

« same perirectal process as anal abscess therefore usually associated with abscess
« other causes: post-op, trauma, anal fissure, malignancy, radiation proctitis

Clinical Features
« intermittent or constant purulent discharge from perianal opening

- p‘in
« palpable cord-like tract

Treatment
« identification:
* internal opening:
OGoodull'nule(nePigmzz)

- a fistula with an external opening anterior to the transverse anal line will have its
internal opening at relatively the same position (e.g. external opening at 2 oclock =
internal opening at 2 o'dock) whereas all external openings posterior to the line will
tend to have their internal openings in the midline

= fistulous tract:

* probing or fistulography under anesthesia

General Surgery GS39
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External homarrhoids

© Katio McCormack

Figure 23. Rectal Prolepss
{true vs. false)
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wﬁmﬂotmny:unmofmfromaumlmmd allow
* low lying fistula (does not involve external sphincter) - primary fistulotomy
* high lying fistula (involves external sphincter) = staged fistulotomy with Seton suture placed
through tract:

# promotes drainage
+ promotes fibrosis and decreases incidence of incontinence
* delineates anatomy
* usually done to spare muscle cutting

Postoperative
« sitz baths, irrigation and packing to ensure healing proceeds from inside to outside

Complications
« recurrence
« rarely fecal incontinence

Definition
« gcute abscess or chronic draining sinus in sacrococcygeal area

Epidemiology
« occurs most frequently in young men age 15-40 yrs

Etiology
« obstruction of the hair follicles in this area = formation of cysts, sinuses or abscesses

Clinical Features
« asymptomatic until acutely infected, then pain/tenderness, purulent discharge

Treatment
« acute abscess:

= incision and drainage

= wound packed open

= 40% develop chronic pilonidal sinuses
« chronic disease:

'pﬂonidnlo?mwny
= excision of sinus tract and cyst + marsupialization (cyst edge sewn to surrounding tissue to
leave sinus tract open)

Rectal Prolapse

Definition
« protrusion of full thickness of rectum through anus

Epidemiology
« extremes of ages ~ <5 years old and >5th decade
« 85% women

Etiology
« lengthened attachment of rectum secondary to constant straining
« 3types:
1 - false/mucosal: redundant rectal mucosa, radial furrows
1I - incomplete: rectal intussusception without sliding hernia
111 - true/complete (most common) (see Figure 23):
* protrusion of entire rectal wall through anal orifice with herniation of pelvic peritoneum/
cul-de-sac
* circular furrows

Risk Factors
: chronic neurologic/psychiatric disorders affecting motility

Clinical Features
« extrusion of mass with increased intra-abdominal pressure:
* straining, coughing, laughing, Valsalva
« difficulty in bowel regulation:
* tenesmus, constipation, fecal incontinence
« permanently extruded rectum with excoriation, ulceration and constant soiling
« may be associated with urinary incontinence or uterine prolapse
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Treatment
« Types I and II (false/mucosal/incomplete):
. oommaﬂv:—gmtlzrzlaumcntofpmhpwdmapedaﬂylnchﬂdm
= hemorrhoidectomy with excision of redundant mucosa, mostly in adults
« Type III (true/complete):
* conservative ~ reduce if
* surgery - abdominal, perineal, transsacral approaches

Anal Neoplasms

ANAL CANAL

Squamous Cell Carcinoma (SCC) of Anal Canal (above dentate line)
« most common tumour of anal canal (75%)
« anus prone to human papilloma virus (HPV) infection, therefore at risk for anal squamous
intraepithelial lesions (ASIL)
* high grade squamous tnuaeuf:tdhelh.l lesion (HSIL) and low grade squamous intraepithelial

lesion (LSIL) ter
« clinical features: anal pain, mass, ulceration
« treatment: chemotherapy + radiation + surgery
« prognosis: 80% 5-year survival

Malignant Melanoma (MM) of Anal Canal

« 3rd most common site for primary MM efter skin, eyes

« aggressive, distant metastases common at time of diagnosis
« treatment: early radical s

=« prognogis: <5% 5-year mvlm

ANAL MARGIN
« clinical features and treatment as for skin tumours elsewhere
« squamous and basal cell carcinoma, Bowen's disease (SCC in situ) and Paget’s disease

Inferior vena cava
Middie hepatic vein
Laft hupatic vein \
,\‘ ” ﬂ
\ ‘—/’ ) ||
x\ M /
t NS l /
m/
Hepatic ertary proper
Va. Madial sagment {medial superior arsa) V1. Right anterior ixteral segmant (posterior inferior arsa) ;
Il. Laternl sogment (latoral superior arsa) IVt, Madial sagmant {medial infarior arsa) VII. Postsrior lateral sagment {pestarior superior arva) B
Il Left anterior lnteral segment (lateral inferior arca) V. Anterior medinl segment {anterior inferior areas] VIl Posterior medisf segment {anterior superior area) o

Figure 24. Segmantal Anatomy of Liver
Liver Cysts

SIMPLE CYSTS

« most common type of liver cyst, may have multiple simple cysts

« clinical features; usually asymptomatic, if large may present with pain or mass

« treatment: generally not required for simple cysts unless very large

« complications: intracystic hemorrhage (may be confused with complex cysts)
POLYCYSTIC LIVER DISEASE

= progressive condition where cysts replace much of the liver

« 50% associated with polycystic kidney discase

= treatment: if symptomatic treat by partial liver resection or by creating drainage for cysts
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CHOLEDOCHAL CYSTS

« congenital malformations of pancreaticobiliary tree

« 4 types, most extreme form called Caroli's disease {multiple cystic dilations in intrahepatic ducts)
« clinical features: recurrent abdominal pain, intermittent jaundice, RUQ mass

« diagnosis: U/S, transhepatic cholangiography, LF'Ts

« treatment:

= high risk of malignancy, current treatment is complete excision of cysts

* extent of resection depends on type of

* liver transplant indicated if cyst involves intrahepatic bile ducts (Caroli’s disease)
« complications of chronic choledochal cysts: biliary cirrhosis, portal hypertension,
cholangiocarcinoma

HYDATID LIVER CYSTS (CYSTIC ECHINOCOCCOSIS)

mfacﬁmwithpanmezddnmusgrmd
e lod it o W g A s T
" 2380 exposure to eep and ca
« clinical features:
= asymptomatic mass (most often) or chronic pain, hepatomegaly
* rupture can cause biliary colic, jaundice or anaphylactic reaction
« investigations:
= detection of anti-Echinococcus Ab (IgG) using ELISA or RIA
= U/S, CT; presence of mass, often calcified
* DO NOT perform needle biopsy as can cause seeding of abdominal cavity or anaphylaxis
« treatment:
= medical: albendazole (anti-helminthic) - cure up to 30%
* surgical (risk of spillage into abdomen):
+ conservative - open endocystectomy + omentoplasty
+ radical - partial hepatectomy or total pericystectomy

CYSTADENOMA (PREMALIGNANT)/CYSTADENOCARCINOMA

. dlnlcal
lex cysts on imaging: internal septae, projections, irregular lining
B a.ﬂ;k complex, my moaﬂamd cysts (except echinococcal) should be excised because of malignancy
Liver Abscesses
Etiology

R pyogenic (bacterial): most often Gram-negatives - E. coli, Klebsiella, Proteus
. g:nmhic(nmoeblc):BnmnocbaMlyﬁca

« sources: direct spread from biliary tract infection, portal spread from GI infection, systemic
infection (¢.g. endocarditis)

Clinical Features
« fever, malaise, chills, anorexia, weight loss, abdominal pain, nausea
« RUQ tenderness, hepatomegaly, jaundice, dullness to percussion

Investigations
« leukocytosis, anemia, elevated liver enzymes, hemagglutination titres for Entamoeba antibodies
« U/S, CXR (right basilar atelectasis/effusion), CT

Traatment
« treat underlying cause
« surgical or percutaneous drainage and I'V antibiotics

Prognosis
« overall mortality 15% - higher rate if delay in diagnosis, multiple abscesses, malnutrition

Neoplasms
BENIGN LIVER NEOPLASMS

Hemangioma (cavernous)
« pathogenesis: most common benign hepatic tumour; resuits from malformation of angioblastic
fetal tissue
« risk factors: F:M = 6:1, steroid therapy, estrogen (exogenous, pregnancy)
« clinical features:
= usually small and asymptomatic, larger tumours may produce pain or compress nearby structures
= shock if ruptured (very rare)
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* contrast CT (well-demarcated hypodense mass with peripheral enhancement and delayed
venous emptying), U/S (homogenous hyperechoic mass), arteriography (rarely used; “cotton
wool" appearance), RBC scan
= biopsy may result in hemaorrhage

« treatment:
= usually none unless tumour bleeds or is symptomatic, then excision by lobectomy or enudeation

Adenoma

« definition: benign glandular epithelial tumour

« risk factors: female, age 30-50, estrogen (OCP, pregnancy)

« clinical features: 25% present with RUQ pain or mass

« investigations: CT (well-demarcated masses, often heterogenous, isodense on non-contrast
CT, enhancement/isodense/hypodense on contrast CT), U/S (variable appearance;
usually oic), biopsy

treatment:

= stop anabolic steroids or OCP
= excise, especially if large (>5 cm), due to risk of malignancy and spontaneous rupture/
hemorrhage

Focal Nodular Hyperplasia

« pathogenesis: thought to be due to local ischemia and tissue regeneration

« risk factors: female, middle age

« clinical features: asymptomalic, rarely grows or bleeds, no malignant potential

« investigations: central stellate scar on CT scan, technetium-99 scan is

« treatment: may be difficult to distinguish from adenoma (malignant potential) - often resected

MALIGNANT LIVER NEOPLASMS

Primary
uunlly‘::rtocellnhr carcinoma (HCC)/hepatoma

hepatoblastoma, hemangioendothelioma
q:idanlology' uncommon in North America, but represents 20-25% of all carcinomas in Asia

. ndcﬁm:t
* chronic liver inflammation: chronic hepatitis B (inherently oncogenic) and C, cirrhosis
{especially macronodular), hemochromatosis, «r,-anti-trypsin
= meds: OCPs {3x increased risk), steroids
= smoking, alcohol
= chemical carcinogens (aflatoxin, vinyl chloride - associated with anglosarcoma)
= clinical features:
= RUQ discomfort, right shoulder pain

. dice, weakness, weight loss, + fever
. E;mmnly, bruit, rub
= ascites blood (sudden intra-abdominal hemorrhage)

= paraneoplastic syndromes - e.g. Cushing’s syndrome, hypoglycemia
* metastasis: lung, bone, brain, peritoneal seeding

= dmted%ﬁlbuﬁxumda—ﬁanpmﬁn(mdpaﬁm)

= U/S (poorly-defined margins with internal echos), triphasic CT (enhancement on arterial
phase and washout on portal venous phase), MRI, CT or MRI angiography

* biopsy

« treatment:
* cirrhosis is a relative contraindication to tumour resection due to decreased hepatic reserve
= surgical: resection (10% of patients have resectable tumours)
= liver transplant (if cirrhosis plus solitary nodule <5 cm, or less than 3 nodules each <3 cm
{Milan criteria); generally not with extrahepatic disease or vescular invasion)
* non-surgical: nenr.ylblmon, percutaneous ethanal injection, transcatheter arterial
chemoembalization (TACE), chemotherapy (limited efficacy)

gNosis:
= 70% have metastases to nodes and lung
= survival without treatment: 3 months
* 5 year survival: all patients - 5%; patients undergoing complete resection - 11-40%

Secondary
moctoommmhepaﬂcml!gnmcy

. Gl(mostcommnn).hmg.bm:&pmmamyumudnq.pnbhdda prostate
« treatment:
= hepatic resection if control of primary is possible, no extrahepatic or extrapulmonary
metastases and if possibility of “curative” resection
= chemotherapy
« prognosis: 30-40% 5-year survival with a “curative” resection; prognosis same if metastases are
multilobar compared with confined to one lobe

General Surgery GS43
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Liver Transplantation

Table 14. Conditions Leading to Transplantation

Parenchymal Disease Cholestatic Disease Inbom Errers Tumours

Chronic hepatitis B or C* Biiary atresia** ayanti-rypsin deficiency Hepatoma

Alcohalic crihiosis Primery biliary cirhosis Wilson's dissese

Acute |iver faikre Sclerosing cholangitis Hemochromatosis

Budd-Chiari syndrome

Conganital hepatic fbros's

Cystic florosis (CF)

*lmting cause b aduits: ** bading cause n chidren

Clinical Indications

« early referral for tran t should be considered for all patients with progressive liver disease
not responding to therapy, especially decompensated cirrhosis, unresectable primary

liver cancers and fulminant hepatic failure

« end-stage liver disease with life expectancy <1 year and if no other therapy is

. pfogrmdv; jaundioe, ncfractoryasdtes spontaneous hepatic encephalopathy, recurrent sepsis,
fulminant hepatic fail

. mmlvaﬂcedhenmrhage.megxdopathy.mefaﬁgu

Criteria for Transplantation

« Model for End-Stage Liver Disease (MELD): considers probability of death within 3 months if
patient does not receive transplant; based on creatinine, bilirubin, INR
« Child-Turcotte-Pugh Score: patient must have 27 points (Class B)

Contraindications

Poat-op Complications
« primary non-function (graft failure} - urgent re-transplantation is indicated
« acute and chronic rejection, ischemia-reperfusion injury

« recurrence of hepatitis B — prophylactic medical therapy is usually effective in preventing
recurrence in .l}yhcpaﬁﬂsCmti-mdwnpyisleucﬁecﬁubutmocanbe
controlled

Prognosis
« patient survival at 1 year — 85%
« graft survival at 1 year — 60-70%, at 5 years — 40-50%

Biliary Tract

Cholelithiasis

Definition
« the formation of gallstones (see Figure 25)

Pathogenesis

« imbalance of cholesterol and its solubilizing agents (bile salts and lecithin)

« excessive hepatic cholesterol secretion = bile salts and lecithin are “overloaded” =
cholestero! can precipitate and form gallstones

« North America: cholesterol stones (80%), pigment stones (20%)

Risk Factors
« cholesterol stones:
* obesity, age <50
* estrogens: female, multiparity, OCPs
ethnia : First Nations heritage > Caucasian > Black
ileal resection or disease (e.g. Crohn's disease)
der emptying: starvation, TPN, DM type I
npid weight loss: rapid cholesterol mobilization and biliary stasis
« pigment stones (contain calcium bilirubinate):
= cirrhosis
= chronic hemolysis
* biliary stasis (strictures, dilation, biliary infection)
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Figure 25. Gallstones

Clinical Features
« asymptomatic (80%):
-mondoNOquuhetnl::ﬁnem ; Ty {
» consider cholecystectomy if: porcelain aldﬁed)pmwhdder of malignancy,
sickle cell disease, pediatric patient, having bariatric surgery, diabetes, immunosuppression
biliary colic (10-25%)

 hokodehabvhisels (5-15%)

« cholangitis

« gallstone pancreatitis (see Acute Pancreatitis, GS49)
« gallstone

General Surgery GS45

ileus
Investigations
« U/S ~ diagnostic procedure of choice: ’
'hmgeﬁarsigmoﬂnﬂnmmaﬂon.obttmcﬁon.loalmﬂmdmu =)
. vimdhﬂonofnppuGlthpuﬂtryregion.bﬂhqmdpmauﬁcdm imaging the biliary tres.
* method for treatment of CBD stones in perfampullary region
= complications: traumatic pancreatitis (1-2%), pancreatic or biliary sepsis
« MRCP ( resonance ch ):
Pn be\mtl‘;zrtl'ncmp:.utl;:zt .
= cannot m
’ p’F(l:n}et:tiorn f contrast via need! Motﬁnphy): ¢ parenchyma
. of co needle
'mzﬁxlforprulmnlbnedlmlulonsorwhmmc?&ﬂsornotmﬂnbk
* requires prophylactic antibiotics
W&WWMM&W%MJMRMIW
or pleura
» complications: bile peritonitis, chylothorax, pneumothorax, sepsis, hemobilia
« HIDA scan (hepetobiliary imino-diacetic acid scan):
= used less commonly
ndidnotopetedm:ﬂnm 99 injected into & vein is excreted in high concentrations into bile,
allowing visualization of the biliary tree
= does not visualize stones; diagnosis by seeing occluded cystic duct or CBD
Biliary Colic
Pathogenesis
« gallstone transiently impacted in cystic duct, no infection -~ ”1
Clinical Features Biliry colic is & constant pain not
« steady pain in epigastrium or RUQ for minutes to hours, crescendo-decrescendo pattern

« frequently occurs at or after meal
. mudl‘:(?etorightmor

« patients often restless
« no peritoneal findings, no systemic signs
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Investigations
« normzl blood work: CBC, electrolytes, LFT5, bilirubin, amylase
« UJS shows cholelithiasis, may show stone in cystic duct

Treatment

» complications: CBD injury (0.3-0. 596). hollow viscus injury, bile peritonitis, vessel injury
cholecystectomy is the standard of care

* laparoscopic
» risk of open cholecystectomy higher in emergency situations

Acute Cholecystitis

Pathogenesis

« inflammation of gallbladder resulting from sustained gallstone impaction in cystic duct or
Hartmann's pouch

« no cholelithiasis in 5-10% (scc Acaloulous Cholecystitis, GS47)

Clinical Features

« often have history of biliary colic

« severe constant (hours to days) epigastric or RUQ pain, anorexia, nausea, vomiting, low grade
fever (<38.5°C)
« focal peritoneal findings: Murphy's sign, palpable, tender gallbladder (in 33%)

« Boas’ sign: right subscapular pain

Investigation
« bloodwork: elevated WBC and left shift, mildly elevated bilirubin, AST, ALT, ALP
« U/S:
= 989% sensitive, consider HIDA scan if U/S negative
* features on U/S (5 signs):
* distended gallbladder
¢ pericholecystic fluld
* stone in cystic duct
* thickened gallbladder wall (>3 mm)
¢+ sonographic Murphy’s Sign - maximum tenderness on inspiration when probe over
gallbladder

Complications

« gallbladder mucocele (hydrops) — long term cystic duct obstruction results in mucous

accumulation in gallbladder (clear fluid)

« gangrene, perforation - result in abscess formation or peritonitis

« empyema of gallbladder - suppurative cholecystitis, pus in gallbladder + sick patient

« cholecystoenteric fistula, from repeated attacks of , can lead to

« emphysematous cholecystitis - bacterial gas present in gallbladder lumen, wall or
pericholecystic space (risk in diabetic patient)

« Mirrizzi's syndrome - extra-luminal compression of CBD/CHD due to large stone in cystic duct

ileus

Treatment
« admit, hydrate, NPO, NG tube (if persistent vomiting from associated ileus), analgesics once
diagnosis is made
« antibiotics:
= E_ coli, Klebsiella, Enterococcus and Clostridium account for >80% of infections
= ampicillin + gentamicin OR Cipro® + Flagyl®
B chnlecysmctomr
» early (within 72 hrs) vs. delayed (after 6 weeks)

+ equal morbidity and mortality
# early cholecystectomy preferred: shorter hospitalization and recovery time
¢ emergent OR indicated if high risk, e.g. emphysematous, diabetic patient

* laparoscopic is standard of care (convert to open for complications or difficult case)

* laparoscopic: reduced risk of wound infections, shorter hospitel stay, reduced post-op
pain, increased risk of bile duct injury
« intra-operative cholangiography (IOC):

* indications: clarify bile duct anatomy, obstructive jaundice, history of biliary pancreatitis,
small stones in gallbladder with a wide cystic duct (>15 mm), single faceted stone in
gallbladder, bilirubin >137 pumol/L

« percutaneous cholecystostomy tube: critically ill or if general anesthetic contraindicated
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Acalculous Cholecystitis

Definition
« acute or chronic cholecystitis in the absence of stones

Pathogenesis
« typically due to gallbladder stasis = sludge forms in gallbladder

Risk Factors
« DM, immunosuppression, ICU admission, trauma patient, TPN, sepsis

Clinical Features
« see Acute titis, GSA6
« occurs in 20% of cases of acute cholecystitis

Investigations

« U/S: shows shudge in gallbladder, other U/S features of cholecystitis (see Acute Cholecystitis, GS46)
« CT or HIDA scan

Treatment
« if patient unstable =* cholecystostomy
Choledocholithiasis

Definition
« stones in common bile duct (CBD)

Clinical Features
+ 50% asymptomatic
« often have history of biliary colic
tenderness in RUQ or
m&m&dﬂmﬁ;memdiu
primary vs. secondary stones:
= primary: formed in bile duct, indicates bile duct pathology (e.g. benign billary stricture,

sclerosing cholangitis, choledochal cyst)
= secondary: formed in gallbladder (85% of cases in US,)

Investigations

« CBC: usually normal; leukocytosis suggests cholangitis

. Lmearuedbilrirn-iebin.ALP

. to out gallstone titis

« U/S: in mnhcptﬁcduddﬂmng.:m

« ERCP, PTC

« MRCP (90% sensitive, almost 100% specific, not therapeutic)

Complications
« cholangitis, pancreatitis, biliary stricture and biliary clrrhosis

« if no evidence of cholangitis: treat with ERCP for CBD stone extraction possibly followed
by elective cholecystectomy in 25% of patients

Acute Cholangitis

Pathogenesis
» obstruction of CBD leading to biliary stasis, bacterial overgrowth, suppuration and biliary sepsis

« choledocholithiasis (60%), stricture, neoplasm (pancreatic or biliary), extrinsic compression

(pancreatic psendocyst or ), instrumentation of bile ducts (PTC, ERCP), biliary stent
« organisms: E. coli, iella, Pseudomonas, Enterococcus, B. fragilis, Proteus
Clinical Features

« Charcot’s triad - fever, RUQ pain, jaundice
« Reynolds’ pentad - fever, RUQ jaundice, shock, confusion

« may have nausea, vomiting, distention, ileus, acholic stools, tea-coloured urine
Investigations

« CBC: elevated WBC + left shift

« may have positive blood cultures

« LFTs: obstructive (elevated ALP and conjugated bilirubin, mild increase in AST, ALT)

« amylase/lipase: rule out pancreatitis
= U/S: intra/extra-hepatic duct dilatation

General Surgery GS47
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Charcot's Triad
Fever, RUQ pain, jeundics.
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Reynolds’ Pentad
Fover, RUQ par, jaundics, shock,
confusion.
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Treatment
« initial: NPO, fluid and electrolyte resuscitation, = NG tube, IV antibiotics

decompression:

= ERCP + gphincterotomy ~ diagnostic and therapeutic

= PTC with catheter drainage - if ERCP not avzilable or unsuccessful

= laparotomy with CBD exploration and T-tube placement if above fails
« all patients should also have a cholecystectomy, unless contraindicated

Prognosis
« suppurative cholangitis - mortality rate: 50%

Gallstone lleus

Pathogenesis

« repeated inflammation causing a cholecystoenteric fistula (usually duodenal) - large gallstone
enters the gut and impacts at or near the ileocecal valve, causing a true bowel obstruction
(note: ileus is a misnomer in this context)

Clinical Features
« crampy abdominal pain, nausea, vomiting (see Bowel Obstruction, GS23)

Investigations

« AXR: dilated small intestine, air fluid levels, may reveal radiopaque gallstone, air in biliary tree
(40%)

« CT: biliary tract air, obstruction, gallstane in intestine

Treatment

« fluid resuscitation, NG decompression

« surgery: enterotomy and removal of stone, inspect small and large bowel for additional proximal
stones

« fistula usually closes spontaneously
« clective cholecystectomy after recovery if patient experiences gallbladder symptoms

Carcinoma of the Gallbladder

Risk Factors

« chronic symptomatic gallstones (70% of cases), old age, female, gallbladder polyps, porcelain
gallbladder

Clinical Features

« majority are adenocarcinoma

« may be incidental finding on elective cholecystectomy (~1% of elective cholecystectomies)

« many patients are asymptomatic until late

« local: vague RUQ pain, + palpable RUQ mass

« systemic: jaundice (50%) due to invasion of CBD or compression of CBD by pericholedochal
nodes, weight loss, malaise, anorexia

« carly local extension 1o liver, may extend to stomach, duodenum

« early metastasis common to liver, lung, bone

Investigations

« U/S: mural thickening, calcification, loss of Interface between gallbladder and liver, fixed mass
endoooopicUIS(EUS) good for distinguishing carcinomas from other diagnoses such as
polmsoodﬁormsin&-llmnmp"nsofbﬂefoumloay
+ abdominal CT: polypoid mass, mural thickening, liver invasion, nodal involvement, distant mets

Treatment

« if carcinoma of the gallbladder is suspected preoperatively, an open cholecystectomy should be
done to avoid tumour seeding of trocar sites

« confined to mucosa (rare) - cholecystectomy

« beyond mucosa - omy, en bloc wedge resection of 3-5 em underlying liver,
dissection of hepatoduodenal lymph nodes
Prognosis

« poor 5-year survival (10%) as gallbladder carcinoma is often detected late
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Cholangiocarcinoma

Definition
« malignancy of extra intrahepatic bile ducts

Risk Factors
« age 50-70, gallstones, ulcerative colitis, primary sclerosing cholangitis, choledochal cyst,
Clonorchis sinensis infection (liver fluke)

Clinical Features

« majority are adenocarcinoma

« gradual signs of biliary obstruction: jaundice, pruritis, dark urine, pale stool

« anorexia, weight loss, RUQ pain, Courvoisier’s sign (if CBD obstructed), hepatomegaly

« early metastases are uncommon, but commonly tumour grows into portal vein or hepatic artery
« Klatskin tumour - cholangiocarcinoma located at bifurcation of common hepatic duct

Investigations

« LFTs show obstructive picture

= U/S, CT: bile ducts usually dilated, but not necessarily
« ERCP or PTC: to determine resectability, for biopsies
« CXR, bone scan: for metastatic workup

Treatment

« generally palliative

« if resectable: biliary drainage and wide excision margin
* upper third lesions: duct resection + Roux-en-Y hepaticojejunostomy, + liver resection
= middle third lesions (uncommon): duct resection + Roux-en-Y hepaticojejunostomy
= Jower third lesions: Whipple

procedure
= unresectable lesions: stent or choledochojejunostomy (surgical bypass)

Prognosis

« radiotherapy useful for additional pallistion, chemotherapy may be helpful
« the more proximal to the liver, the worse the prognosis
« overall 5-year survival - 15%

General Surgery GS49
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Obstructive jaundics is the most
commen presanting symptom for
Solancotmct

Pancres

Acute Pancreatitis

« see Gastroenterology, G48
GALLSTONE PANCREATITIS

Pathogenesis
« obstruction of pancreatic duct by large or small gallstones and biliary sludge
« backup of pancreatic enzymes can cause autodigestion of the pancreas

Clinical Features (pancreatitis of any etiology)
« pain (epigastric pain radiating to back), nausea, vomiting, lleus, peritoneal signs, jaundice, fever
« Inglefinger’s sign: pain worse when supine, better when sitting forward

« rarely may have coexistent cholangitis or pancreatic necrosis
« Ranson’s criteria for determining prognosis of acute pancreatitis (see sidebar)

Investigations

« high amylase (higher than alcoholic pancreatitis), lipase, high liver enzymes, leukocytosis
« U/S may show multiple stones (may have passed spontaneously), edematous pancreas

» CXR, AXR, CT (if severe to evaluate for complications)

Treatment

supportive
« NPO, hydration, analgesia and antibiotics for severe cases of necrotizing pancreatitis or signs of

« stone often passes spontaneously (~90%); usually no surgical management in uncomplicated
acute pancreatitis

« cholecystectomy during same admission after acute attack has subsided (25-60% recurrence if
no surgery)
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‘ The halmark of chronic pancrestitis is
spigastric pain rediating to the bsck.
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+ may need urgent ERCP + sphincterotomy if failure of conservative management (no benefit has
been shown for early ERCP + sphincterotomy if no obstructive jaundice is present)
« surgical indications in acute pancreatitis (rare):
* debridement and drain placement for necrotizing pancreatitis if refractory to medical
management, if septic or in ICU without other sources of sepsis

Complications

« pseudocyst (collection of pancreatic secretions >4 weeks old surrounded by a defined wall of
granulation tissue)

« abscess/Infection, necrosis

« splenic/mesenteric/portal vessel thrombosis or rupture

« pancreatic ascites/pancreatic pleural fluid effusion

« diabetes

Chronic Pancreatitis

« see also Gastroenterology, G50

Surgical Treatment
« treatment is generally medical
« indications for surgery:
= failure of medical treatment
* debilitating abdominal pain
* pseudocyst complications: persistence, hemorrhage, infection, rupture
» CBD obstruction (e.g. strictures), duodenal obstruction
* pancreatic fistula, variceal hemorrhage secondary to splenic vein obstruction
* rule out pancreatic cancer
* anatomical abnormality causing recurrent pancreatitis
« pre-op CT and/or ERCP are mandatory to delineate anatomy
« surgical options:
* drainage procedures - only effective if ductal system is dilated
* endoscopic duct deco
¢ Puestow procedure (longitudinal pancreatojejunostomy) - improves pain in 80% of

* pancreatectomy - best option in absence of dilated duct
+ proximal disease - Whipple procedure (pancreatoduodenectomy): pain relief in 80%
+ distal disease ~ distal pancreatectomy + Roux-en-Y pancreatojejunostomy
* total pancreatectomy - refractory disease
= nerve ablation:
* celiac plexus block - lasting benefit in 30% patients, much less invasive
« pseudocyst (most resolve spontaneously with pancreatic rest):
= cyst wall must be mature (4-6 weeks)
= internal drainage (preferred): Roux-en-Y cyst-jejunostomy or cyst-gastrostomy
= external drainage: may require second operation to treat pancreatic fistula
* consider biopsy of cyst wall to rule out cystadenocarcinoma

Pancreatic Cancer

Epidemiology

« fourth most common cause of cancer-related mortality in both men and women in Canada
in 2007 (Canadian Cancer Sodiety)

« male:female = 1,7:1, average age: 50-70

Risk Factors

« increased age

« smoking ~ 2-5x increased risk, most clearly established risk factor
« high fat/low fibre diets, heavy alcohol use

« DM, chronic pancreatitis

« chemicals: betanaphthylamine, benzidine

+ African descent
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Clinical Features
« head of the pancreas (70%):
= weight loss, obstructive jaundice, vague constant mid-epigastric pain (often worse at night,
may radiate to back)
= peinless jaundice (occurs more often with peri-ampullary), Courvoisier’s sign (see sidebar
GS49)

= palpable tumour mass - generally incurable
« body or tail of pancreas (30%):

* tends to present later and usually inoperable

* weight loss, vague mid-epigastric pain

* <10% jaundiced

* sudden onset diabetes

Investigations
« serum chemistry non-specific: elevated ALP and bilirubin >300 ymol/L
« U/S, contrast CT (also evaluates metastasis and resectability), ERCP

Pathology
« ductal adenocarcinoma - most common type (75-80%); exocrine pancreas

Vagus abdominal pain with weight loss
= jaundice in » patient over 50 years
old is pancreatic cancer untll proven
otherwiss.

« intraductal papillary mucinous neoplasm (IPMN) _\('-\’
« other: mucinous cystic neoplasm (MCN), acinar cell carcinoma, islet-cell (insulinoma, 3
gastrinoma, VIPoma, glucagonoma, somatostatinoma) ‘"“"""-'
Pancreaticsdundenectomy)
Treatment 1. Ramoval
« resectable (20% of pancreatic cancer) m
* no involvement of liver, peritoneum or vasculature (hepatic artery, SMA, SMV, portal vein, Duodenectormy
IVC, sorta), no distant metastasis Distal pancrastactorny
= Whipple procedure (pancreatoduodenectomy) for cure — 5% mortality (Figure 26) 4 Uistal gustrectemy
* distal pancreatectomy + splenectomy, lymphadenectomy if carcinoma of midbody and tail of | 2. New Connections
« non-resectable {palliative - relieve pain, obstruction) m g il
* most body/tail tumours are not resectable (due to late presentation) Pencreaticojejunottomy (earract distol
mhenbﬂh:ylduodendobmmdonwﬁhmdosooplcmﬂngadmﬂebymmmdm pencreas remnant)
{choledochoenterostomy + gastroenterostomy) Gastrojejunostomy
= chemotherapy (gundhblne), radiotherapy — only slightly increase survival
Prognosis
« most important prognostic indicators are lymph node status, size >3 cm, perineural invasion
(invasion of tumour into microscopic nerves of pancreas)
«» overall 5 year survival is 1%
« average survival - 6 months if unresected, 12-18 months with curative resection
Laft and right hepatic ducts
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Figure 26. Schematic of Whipple Resection, Showing the Resectsd Components
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Splenic Trauma

« typically from blunt trauma (especially in people with splenomegaly)
« most common intra-abdominal organ injury in blunt trauma
« may have Kehr’s sign; left shoulder pain due to diaphragmatic irritation from splenic rupture

Treatment

« in stable patients - extended bed rest with serial hematocrit levels, close monitoring

« hemostatic control

« splenic artery embolization

« splenorrhaphy (suture of spleen) - if patient hemodynamically stable, patient has stopped
bleeding and laceration does not involve hilum

« partial splenectomy

« total splenectomy if patient unstable or high-grade injury

Splenectomy

Indications

« splenic trauma (most common reason for splenectomy), he: spherocytosis, primary
hypersplenism, chronic immune thrombocytopenia purpura (ITP), splenic vein thrombosis
causing esop varices, splenic abscess, thrombotic thrombocytopenia purpura (T'TP),
non-Hodgkin’s lymphoma, primary splenic tumour (rare)

« does not benefit all thrombocytopenic states (e.g. infection, most malignancies involving the
bone marrow, drugs/toxins)

« probability of cure of ITP by splenectomy is 60-70%, may be predicted by response to IVIg

Complications

« short-term:
= atelectasis of left lower lung, bleeding, infection
* injury to surrounding structures (e.g. gastric wall, tail of pancreas)
* post-op thrombocytods, leukocytosis

mbphmuc

« long-term
. pon-splenwtomy sepsis (encapsulated organisms): 4% of splenectomized patients
" 50% mortality
pre-op prophylaxis with vaccinations (pneumococcal, H. influenzae and meningococcus)
. bbeul use of penicillin especially in children <6 years old

© Jarice Joo 2011

Figurs 27. Anatomy of the Breast
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Benign Breast Lesions

NON-PROLIFERATIVE LESIONS NN
« aka fibrocystic change, chronic cystic mastitis, mammary dysplasia —e;‘,
« benign breast condition characterized by fibrous and cystic changes in the breast DDx for Broast Mess
« no increased risk of breast cancer * Broast Ca
« age 30 to menopause (and after if HRT used) * Florecystic changes
« clinical features: Riorscoortrs
= breast pain, focal areas of nodularity or cysts often in the upper outer quadrant, frequently « Paploma/papliometosis
bilateral, mobile, varies with menstrual cycle, nipple discharge (straw-like, brown or green) * Gelscioosle
« treatment: » Duct octasia
» evaluation of breast mass and reassurance :W
* if >40 years old: mammography every 3 years » Lipoma
* no evidence for avoidance of xanthin {coffee, tea, chocolate, * Neurofibroma
Od:)tmng e-containing products : —
» analgesia (ibuprofen, ASA) s o
= for severe symptoms: OCP, danazol, bromocriptine * Silicons implart

PROLIFERATIVE LESIONS - No Atypia

Fibroadenoma

« most common benign breast tumour in women under age 30

« risk of subsequent breast cancer is increased only if fibroadenoma is complex, there is adjacent
atypia or a strong family history of breast cancer

clinical features:

= nodules: smooth, rubbery, discrete, well-circumscribed, non-tender, mobile, hormone
dependent
= unlike cysts, needle aspiration yields no fluid
« investigations:
* core or excisional biopsy required
i und and FNA alone cannot differentiate fibroadenoma from phyllodes tumour
« treatment:
= generally conservative: serial observation
* consider excision if size 2-3 cm and rapidly growing on serial ultrasound, if symptomatic or
patient preference

Intraductel Papilioma

« solitary intraductal benign polyp

= present as nipple discharge (most common cause of spontaneous, unilateral bloody nipple
discharge), breast mass, nodule on U/S

« can harbour areas of atypia or DCIS

« treatment: excision of involved duct to ensure no atypla

Ductal Hyperplasia Without Atypia

« increased number of cells within the ductal space

« cells retain benign cytology

« no treatment required

« slightly increased cancer risk if moderate or florid hyperplasia

PROLIFERATIVE LESIONS - With Atypia

Atypical Hyperplasias

« can involve ducts (ductal hyperplasia with atypia) or lobules (lobular hyperplasia with atypia)
« cells lose apical-basal orientation

« increased risk of breast cancer

« diagnosis: core or excisional biopsy

« treatment: complete resection, risk modification (avoid exogenous hormones), close follow-up

OTHER LESIONS

Fat Necrosis

« uncommon, result of trauma (may be minor, positive history in only 50%), after breast surgery
(e, reduction)

« firm, ill-defined mass with skin or nipple retraction, + tenderness

« regress spontaneously, but complete imaging + biopsy to rule out carcinoma
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»

Gendar fullowed by age are the two
greatest risk fectors for bresst cancer.

\,

—(»
Any paipable domirant breast mass
requires further mvestigation,

‘,

—()
Diagnostic mammegraghy is Indicated
in @il patients, sver in women
<50 ysars oid,
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Mammary Duct Ectasia

« obstruction of a subareolar duct leading to duct dilation, inflammation, and fibrosis
« may presesnt with nipple discharge, bluish mass under nipple, local pain

« risk of secondary infection (abscess, mastitis)

« resolves spontaneously

Montgomery Tubercle
« Montgomery tubercles aka Morgagni tubercles are papular projections at the edge of the areola
« obstruction of these glands can lead to inflammation or cystic collections (cyst of Montgomery
aka retroareolar cyst)
« if signs of secondary infection, start treatment for mastitis
« resolves spontaneously in weeks to years

Abscess

« lactational (see Obstetrics, OB50) vs. periductal/subareolar

« unilateral localized pain, tenderness, erytheme, subareolar mass, nipple discharge, nipple
inversion

« rule out inflammatory carcinoma, as indicated

« treatment: initlally broad-spectrum antibiotics and I&D, if persistent total duct excision
(definitive)

« if mass does not resolve: fine needle aspiration (FNA) to exclude cancer, U/S to assess for
presence of abscess

Breast Cancer

Epidemiology

« 2nd leading cause of cancer mortality in women (1st is lung cancer)

« 1/9 women in Canada will be diagnosed with breast cancer in their lifetime
« 1/27 women in Canada will die from breast cancer

Risk Factors

« gender (99% female)

« age (80% >40 years old)

« most important risk factors are prior history of breast cancer and/or prior breast biopsy
(regardless of

« 1st degree relative with breast cancer (greater risk if relative was premenopausal)

« increased risk with high breast density, nulliparity, first pregnancy >30 years old, menarche
<12 years old, menopause >55 years old

« decreased risk with lactation, early menopause, early childbirth

« radiation exposure (e.g. Mantle radiation for Hodgkin's disease)

« >5 years HRT

* screening (see Table 15):
- every 1-2 years for women age 50-69
~ positive family history in 1st degree relative: every 1-2 years starting 10 years before
the youngest age of presentation
+ diagnostic: investigation of patient complaints (discharge, pain, lump)
+ follow-up after breast cancer surgery
* findings indicative of
Ommtha!spoodydcﬁmd.spladmdborder
+ microcalcifications
¢ architectural distortion
+ interval mammographic changes
* normal mammogram does not rule out suspicion of cancer based on clinical findings
« other radiographic studies:
= ultrasound - differentiate between cystic and solid
= MRI - high sensitivity, low specificity
galactognmlduaognm(fnrnlppledhchnge) ~ identifies lesions in ducts
= metastatic workup as indicated (usually after surgery or if clinical suspicion of metastatic
disease) - bone scan, abdo U/S, CXR, head CT
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Table 15. Screening for Breast Cancer In Women of Average Risk

General Surgery GS55

TesyManourer Effoctivensss Level of Evidence Recommendatios
Mammography, with or witheut clinicl~ Canfroversial, routine mammography with RCEs 1) Cument evidence doss not support the recommendation
examination®, women agad 4049 years  or without ciinical examination, has not that screening mammography be included of excluded
consistently bean shown to reducs breast from the pesiodic health examinstion of wormen aged 40-
cancer mortality or overall mortality 43 with average risk of breast cancer {Grade C)
(7 RCTs, 7 meta-analyses)
Mammogrephy, with or without clinical  StatisSicaly significant reduction in breast RCTs (1) Based on breast cancer-spacific martelity, the Canadian
examination®, wamen aged 50-68 cancer maortality (RR 0.76) though overal Task Foroa an Preventative Health Care concluded thera
martaity not affectad (7 RCTs, 5 meta- was gocd svidencs for scresning women aged 5069
andlyses) by memmography (and cinical bresst exam).(Grads A)
The best avalabie evidence does nct provide conclusive
direction reganding annusl versus biennial screening
Teaching of Breast Seff Examination Evidence of no benefit in terms RCTs (1) Fair evidence of no benefit and good evidonce
{BSE) to women aged 40-69 of survival from breest cancer Non-RCTs {I1-1) of harm, thesefore fair evidance not to recommend
Cohort Studies (-3} routing tsaching of BSE from the periodic
Evidencas of increased number Case-control studies (13)  health axamination {Grade D)
of physicien vistts and incrassad RCYs (1)
rate of benign biopsy results Non-RCTs (II-1)

* The utiity of adding clinical bmest sxsmination |CBE) to memmgraphy i inclesr. Soma of the 7 RCTa camied out CBE and memmography in combination aed some saperstely. As ralative comtrbutions of memmegraphy end cinicsl

beesst oxam ave unknown, both maneyvers s sscomnended by the Canadian Tesk Foroe on Proventative Festh Care.

Diagnostic Procedures
« needle ion: for palpable cystic lesions; send fluid for cytology if blood or cyst does not
resolve

« U/S or mammography guided core needle biopsy (most common)

« fine needle aspiration (FNA): for palpable solid masses; need experienced practitioner for
adequate sampling

« excisional biopsy: only performed as second choice to core needle biopsy; should not be done
for diagnosis if possible

Genetic Screening
« consider testing for BRCA1/2 if:
= patient diagnosed with breast AND ovarian cancer
= strong family history of breast/ovarian cancer (e.g. Ashkenazi Jewish)
*» family history of male breast cancer
= young patient (<35 years old)

Staging (see Table 16)
« clinical:

- mmoursiubypnlpmnn.mammogmm

* nodal involvement by pa
mcmmbyphyucdmm.CXRmdnbdoUIS(orCrdeabdolpclvh).bonem
(usually done post-op if node-positive disease)

* tumour size

= grade; modified Bloom and Richardson score (I to ITI) - histologic, nudear and mitotic grade

* number of axillary nodes positive for malignancy out of total nodes resected, extranodal
extension, sentinel node positive/negative

= estrogen receptor (ER) + progesterone receptor (PR) testing

= Her2Neu receptor testing

* margins: negative, <l mm, positive
= lymphovascular invasion (LV)
= extensive in situ (EIC): DCIS in surrounding tissue

* involvement of dermal lymphatics (inflammatory) ~ automatically Stage 11Tb

Table 16. Staging of Breast Cancer (American Joint Committes on Cancer)

A Camgerisos of Asplration Oytalogy sad Cors
ool Bispey According to Tmawr S of
Breast Lesions

Susphciovs

Dlsgrn Oyropathel 2008; 36112831
Backgroand: The purpose of e sady wes

12 compars e accurnsy of FNAC, ONB, and
canbined biopsy sccomding b umewr stz of
suspicions beeast lesions.

Mothode: Litsound guided FNAC and (NB ware
pedonmod in 254 patiosts with suspicious breast

e lumaur sim in e Sistopethology report: fesions
smaler fhan 1 om, Betwesn 1 and 2 cm, betwesn
2urd § cm, wnd lesions reetar than 5 om. The

Tosuhts: For jssions smaler fvan | cm, FNAG,
CNB mad combined blopay were equiveient for
umnmmmzn

For lesions batwesn 2 and 5 om, CNB showsd
Higher abankite ssnsitidity {P <0.001) and kowec
Inadequats s {P < QLO07) when compared
FNAL. Combined biepay showed higher sensihety
compand to FNAC snd CNB niona I < 005} in
Bis group. Fer leelons greatar shan S cm, FNAC end

Stage Tumour Nodes (regianal (clinical) Motastasis  Survival (S-year) »
- Favoushn Urfavusable
0 insitu None Nane 9% s e
I <2em None None 4% o i
1A <2em Mabie ipsietera None 5% « O o e+ e B igh e
uB 25am Nane o able platerd Nare s T
or>5em None Nons + i pomtrg + 6 nogarive
WA Aay siz» Foed ipelorsl o inomal marmary ~ Nowe 52% e e
us Skivchest wall ivesin~~ Any Nors o o
ne Aay sizs Ipsilateral infraclavicula/intemal Nons 3% e
mnmmw N —T——
supeaciavicular nods{s) + axdlary nodes ke
v Aay Any Distant 8%
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Pathology
« non-invasive (cannot penetrate basement membrane):
* ductal carcinoma in situ (DCIS):
* proliferation of malignant ductal epithelial cells completely contained within breast ducts,
often multifocal

* 80% non-palpable, detected by screening mammogram
* risk of invasive ductal carcinoma in same breast up to 35% in 10 years
* treatment:
~ lumpectomy with wide excision margins + radiation (5-10% risk invesive cancer)
- mastectomy if large area of disease, high grade or multifocal (risk of invasive cancer
reduced to 1%)
- pouihlyumoxi&numadjuvnmtrenmem
~ 99% 5-year survival
= Jobular carcinoma in situ (LCIS):
* neoplastic cells completely contained within breast lobule
* no palpable mass, no mammographic findings, usually incidental finding on breast
biopsy for another indication
* treatment

Onotaprecnmrledon.butconﬂd«edaﬂakﬁcmrﬁrbmstmwdmbpmcm
« invasive:

= invasive ductal carcinoma (most common 80%):
+ originates from ductal epithelium and infiltrates supporting stroma
* characteristics: hard, scirthous, infiltrating tentacles, gritty on cross-section

* invasive lobular carcinoma (8-15%):
* originates from lobular epi
# 20% bilateral (i.e. more often than infiltrating ductal carcinoma)
* does not form microcalcifications, harder to detect mammographically (may benefit from

MRI)
» Paget’s disease (1-3%):
* ductal carcinoma that invades nipple with scaling, eczematoid lesion
* inflammatory carcinoma (1-4%):
* ductal carcinoma that invades dermal lymphatics
* most form of breast cancer
* clini : erythema, skin edema, warm, swollen and tender breast + lump
dorange indicates advanced disease (IIIb-IV)
. breast cancer (<1%):
. :‘ﬁo:n commonly in;mive ductal carcinoma
. diagnosed at later stages
* stage-for-stage similar prognosis to breast cancer in females
* consider genetic testing
* sarcomas: Tare
. mouwmmoﬂyphynodam,nmhmofﬁb:mdmomawiﬂlpounﬂdformmgmncy

othu' plpﬂhry,mednlhry,mudnou.mlnmranom

* generally better prognosis
Trestment
Table 17. Breast Cancer Treatment by Stage
Stags Primary Traatment Options Adjuvant Systsmic Therapy
0 fin sit) BCS + radicthernpy None
BCS done if margins > 1 cm and low ruciewr grade
Mastectomy* = SINB

| BCS -+ adllary node dissection + radicthesapy May nat be needed; discuss risky/benefits of
Mastectomy* + axilary node dissection/SLNE chemotherapy and tamaafen
| BCS + acllary node dissaction + radictherapy Chemaotherapy for premencpausal women or
Mastectomy* + axllary node dissection/SLINE postmenapausal and sstrogen receptor (ER) negative,
follow by tsmeodfen il ER positive

] Likaly mastectomy + axilary node dissection Necaduvant tharapy may be considersd i, precperative
+ radiotherapy chemotherspy i

and/or harmane therapy. Adjuvant rediation
and chematharapy may also be appropriate {i.e. post-op)
Inflammatory  Likely mastectomy + axiliery node dssection Necadpuvant therspy
+ radiotherapy
(] Surgsry as appropriats for local control Primery treatmant is systemic therapy L8, chemotherapy
andfor hormone therspy

BUS = brsaat-conservieg suyary, SUNB = sartisel lymph node biapey
*¥ o rewson to select mastectomy, the choios between BCS + ndietherapy snd mastectomy can be mede acconding 1 patient’s prefemence shice chakce of loce
Saatment does not signiicarntly affiot sunevel 7 lecal costrol is achieved
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Primary Surgical Treatment
« breast-conserving surgery (BCS) - lumpectomy with wide local excision
= for treatment of stage I and 1T disease
= must be combined with radiation for survival equivalent to mastectomy
= contraindications:
+ high risk of local recurrence - extensive malignant-type calcifications on mammogram,
multifocal primary tumours, or failure to obtain tumour-free margins after re-excision
* contraindications to radiation therapy (pregnancy, previous radiation, collagen vascular
disease)
* large tumour size relative to breast

mastectomy
* radical mastectomy (rarely done anymore) ~ removes all breast tissue, skin, pectoralis

musde, axillary nodes
lmodlﬁedndimley(MRM)—mmuaﬂbmﬂﬁmukhmdumuymdu

lhnplcmutrcwmy - removes all breast tissue and skin

PL31 for breast reconstruction
. nﬂhrylymphmdcdiuecﬁon(AIND)
» performed if SLNB is positive or nodes are clinically concerning

* risk of arm lymphedema (10-15%), decreased arm sensation, shoulder pain
« sentine! lymph node biopsy (SLNB)
* technetium-99 + blue dye injected at tumour site prior to surgery to identify sentinel node(s)
* intraoperative frozen section
= proceed with ALND if positive
= 5% false negative rate

Adjuvant/Neoadjuvant
« radiation
= indications:
* decrease risk of local recurrence; almost always used after BCS, sometimes after
mastectony (is >4 nodes positive or tumour >5 ¢m)
* inoperable locally advanced cancer
* axillary nodal radiation may be added if nodal involvement
« hormonal
* indications:
+ ER positive plus node-positive or high-risk node-negative
+ palliation for metastases
= tamoxifen if premenopausal or aromatase inhibitors (e.g. anastrozole)
= ovarian ablation (e.g. goserelin/GnRH agonist, cophorectomy), progestins (e.g. megestrol
acetate), androgens (e.g. fluoxymesterone) are other options
chemotherapy

= indications:
+ ER negative plus node-positive or high-risk node-negative
+ ER positive and young age
+ stage I disease at high risk of recurrence (high grade, lymphovascular invasion)
+ palliation for metastatic disease

Post-Treatment Follow-up

« visits g3-6 months x 2 years and annually thereafter (frequency is controversial)
« annual mammography; no other imaging unless clinically indicated

« psychosocial support and counselling

Local/Regional Recurrence

« recurrence in treated breast or axilla

« 1% per year up to maximum of 15% risk of developing contralateral malignancy
« 5x increased risk of developing metastases

Metastasis
« bone > lungs > pleura > liver > brain
« treatment is palliative: hormone therapy, chemotherapy, radiation

General Surgery GS57

\ s,

\r\”
Breast conserving surgery can be
affersd 1o most wamen with stege |/
1l disoasa.

Toroacy-yoar Fedow-4p of o Rendoratrad Study
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Voronesi U, ot ol MEAM 2002, 16122732
Background: Women ervoliad 1 2 randamed
il to compane the effizscy of mdicsl mestaciony
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(BLS) ware followed ovar & 204year perod for
long-tsem autoors nckudinyg disaass recuTonce
aed vl

Methods: From 1§73-1980, 70! women with
Smeest cancens meesuring <2 om bs damater wee
rardomly assigrod fo uedergo AM (348 petierts)
o BCS folowed by mdiotherpy t tha ipslstend
freeet (352 paeats).
Ramuts: fletes of ‘puiisrary’ dowss mourince
wars lower [0 petisnts treeted with AM compared
12 BCS {onde cumulative iscidenca 2.3% versus
3% wter 20 years, P<0.001). However, there s
0 sigeiicart difence 1 rates of contaletal
Sruest maignencise, matastatic spred, o second
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24.3% mspectvely (<081
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Surgical Endocrinology/Skin Lesions/Common Medications Toronto Notes 2011

Surgical Endocrinology

Thyroid and Parathyroid
« see Endocrinology, E28 and Otolaryngology, OT32, 0T34

Adrenal Gland

« functional anatomy:
* cortex: glomerulosa (mineralocorticolds), fasciculata (glucocorticoids), reticularis (sex
steroids)
* medulla: catecholamines (epinephrine, norepinephrine)
« types: functional (e.g. Cushing’s syndrome, Conn’s syndrome) or non-functional

INCIDENTALOMA
* adrenal mass discovered by investigation of unrelated symptoms

Epidemiology

« benign adenoma (38%) > metastases to adrenal (22%) >> cyst, carcinoma, pheochromocytoma,
neuroblastoma

« metastasis to adrenal gland from: lung > breast, colon, lymphoma, melanoma, kidney

« peak incidence of carcinoma: females ages 50-60, risk decreases with increasing age and male
gender

Investigations

« MRI, CT: size >6 cm is best predictor of primary adrenal carcinoma (92% are >6 cm)

« functional studies:
= pheochromocytoma: 24 hour urine epinephrine, norepinephrine, metanephrine,

normetanephrine, VMA (vanillylmandelic acid)

* Cushing’s: 24 hour urine cortisol ar 1 mg overnight dexamethasone suppression test
* aldosteronoma: electrolytes, aldosterane: renin level, saline suppression test if appropriate
* adrenal androgens: 17-OH progesterone, DHEAS

« FNA biopsy: if suspect metastasis to adrenal (must exclude pheochromocytoma first)
* indicated if history of cancer or patient is smoker

« iodocholesterol scintigraphy: may distinguish benign vs. malignant disease

Trestment
« functional tumour: resect
« non-functioning tumour:
= >6 cm: resect
= 3-6 cm: MRI (T2 density, shape, margins), more likely to resect in females and if <60 years
old
= <3 cm: follow with repeat CT in 12-18 months

« see Dermatology, D6; Emergency, ER17; Plastic Surgery PL14

Antiemetics

« dimenhydrinate (Gravol®) 25-50 mg PO/IV/IM q4-6h pm

« prochlorperazine (Stemetil®) 5-10 mg PO/IV/IM bid-tid prn

« metochlopromide (Maxeran®) 10 mg IV/IM q2-3h pmn, 10-15 mg PO qid (30 min before meals
and ghs)

« ondansetron (Zofran®)

« granisetron (Kytril®) 1 mg PO bid (for nausea from chemotherapy/radiation)
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Analgesics

« acetaminophen % codeine (Tylenol® #3/plain) 1-2 tabs g4-6h PO/PR prn

« morphine 2.5-10 mg IM/SC q 4-6b prmn + 1-2 mg IV q1h prn for breakthrough
« ketorolac (Toradol®)

« Percocet® (acetominophen/oxycodone, 325/5 mg) 1-2 tabs PO g4-6h prn

DVT Prophylaxis

« heparin 5000 units SC bid, if cancer patient then heparin 5000 units SC tid
« dalteparin (Fragmin®) 5000 units SC daily
« enoxaparin (Lovenox®) 40 mg SC daily

Antidiarrheals

» loperamide (Imodium®) 4 mg PO initially, then 2 mg PO after each loose stool up to 16 mg/d
« diphenoxylate + atropine (Lomotil*) 2 tabs/10 ml PO qid

Laxatives

« sennosides (Senokot®) 1-2 tabs ghs

« docusate sodium (Calace®) 100 mg PO bid

« glycerine supp 1 tab PR prn

« lactulose 15-30 ml PO gid prn

« milk of magnesia (MOM) 30-60 ml PO gid prn
« bisacodyl (Dulcolax®)10-15 mg PO prn

Sedatives

« zopiclone (Imovane®) 5-7.5 mg PO ghs prn
« lorazepam (Ativan®) 0.5-2 mg PO/SL ghs prn

Antibiotics

« cefazolin (Ancef*) 1 g IV/IM on call to OR or q8h - GP except Enterococcus, GN only E. coli,
Klebseilla and Proteus

« cefalexin (Keflex®) 250-500 mg PO qid - Listeria, GP except Enterococcus, GN only E. coli,
Klebseilla and Proteus

« cefiriaxone 1-2 g IM/IV q24h - broad coverage including Pseudomonas

« ampicillin 1-2 g IV q4-6h - Listeria, GP (Enteroccus) except Streptococcus and E.coli, oral
anaerobes except Bacteroides

« gentamicin 3-5 mg/kg/day IM/IV divided q8h; monitor creatinine, gentamicin levels - GN
including Pseudomonas

« ciprofloxacin 400 mg IV q12h, 500 mg PO bid - GN including Psuedomonas

« metronidazole (Flagyl®) 500 mg PO/IV bid, (500 mg PO tid for C. difficile) - anaerobes

« clindamycin 600-900 mg I'V q8h, 150-400 mg PO qid - GP except Enferococcus, anaerobes

Over-the-Counter Medications

« Pepto-Bismol® (bismuth subsalicylate) 2 tabs or 30 ml PO q30min-1hr up to 8 doses/day
» side effects: black stools, risk of Reye's syndrome in children
« Alka-Seltzer*® (ASA + citrate + bicarbonate) 2 tabs in 4 oz water PO q4h prn, max 8 tabs
« Maalox® (aluminum hydroxide + magnesium hydroxide) 10-20 ml or 1-4 tabs PO prn
» Tums® (calcium carbonate) 1-3 g PO q2h prn
« Rolaids® (calicum carbonate and magnesium hydroxide) 2-4 tabs PO qlh prn,
max 12 tabs/day

General Surgery GS59
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