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Breast

Management of the axilla-breast cancer

Lymph node stage -

Accurate staging of the axilla is an essential component of breast cancer
management. Involvement of the axillary nodes has an adverse effect on
prognosis, with 10 year survival reduced from 75% to 25%[1]. Involvement of
level 3 nodes carries the worst prognosis[2]. Most axillary lymph node
metastasis occurs primarily to level 1 nodes, skip metastasis to level 2 and 3
nodal tiers may occur primarily in up td 3%/0f patients. '

Historically, management of the axilla ranged from limited leve| 1 axillary node
excision through to full level 3 axillary nodal clearances. Attempts to minimise
the morbidity of axillary node clearance led to targeted operations including
axillary nodal sampling and sentinel lymph node biopsy. The focus on sentinel
lymph node biopsy has led to more detailed pathological analysis of excised
lymph nodes (e.g. using immunohistochemistry). This has led to increasing
focus on the develop of axillary nodal micrometastasis. The presence of
micrometastasis and its impact on survival is debated. In some studies it
seems to confer an increased risk of locoregional recurrence [3land a
reduction of disease free survival [4], whilst in others it shows no overall

i~ 2ct[5]. It is important to distinguish between micrometastasis and isolated
tumour cells, as the latter do not have an adverse impact on prognosis[6].
The need for definitive treatment of the axilla in women with positive sentinel
nodes was addressed by the ASCOG Z0011trial. In this trial women were
randomised to either undergo axillary node clearance or observation, groups
were adjusted for other prognostic factors and treatments. The investigators
found no survival benefit in routinely undertaking axillary node clearance
where axillary nodal disease was limited in its extent.

Regardless of the options in women with a low risk axilla, those individuals
who have overt evidence of axillary nodal involvement either through positive
SLNB or preoperative USS and FNA, should still receive axillary clearance as
a standard of care.

4
Nodal micrometastasis=0.2-2mm of tumour foci

Isolated tumour cells= 0_._2-rh_m or less of tumour foci in single node
A
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Endocrine therapy in breast cancer

A number of breast cancers are highly sensitive to endocrine therapy and all
breast cancers should be specifically tested to determine their sensitivity to
endocrine agents. In determining which agents to administer it is also
important to consider the patients age and menopausal status for the reasons
outlined below.

Tamoxifen

Tamoxifen is a non steroidal antioestrogen which acts as a selective
oestrogen receptor modulator. Its clinical application was first described over
40 years ago (1). It does display partial agonist activity in tissues such as
bone and endometrium. However, it is its antagonistic activity in breast cancer
tissues (which are ER positive) that has led to its widespread clinical use. Its
clinical effects are mediated via competitive inhibition of oestrogen binding to
receptors, which results in inhibition of genes regulated through the oestrogen
receptor. The consequence of this is blockade of the cell cycle at G1, with
decreased growth of tumour.

The commonest adverse effect are climateric symptoms; which may be
distressing for some patients. More rarely, but more serious, is the doubled
risk of endometrial cancer (2). Tamoxifen is also a recognised cause of &
thromboembolism which is seen in between 1 and 2% of those taking the ?’
dwg. Tamoxifen has been shown to have a dramatic effect on the
development of recurrence and even two years of treatment was shown to
reduce the incidence of recurrent disease by 30% (NATO Trial) (3). There is
compelling data to support the use of tamoxifen for at least 5 years,
continuation of endocrine therapy for a further 5 years has been the topic of
the aTTom study, which at present does not suggest robust data to support
longer therm tamoxifen therapy. In premenopausal women tamoxifen remains
the undisputed agent of choice for endocrine therapy in those who have
oestrogen receptor positive tumours. Women who become menopausal
during tamoxifen therapy should probably switch agents and then receive
aromatase inhibitors.

Aromatase inhibitors

These agents reduce oestrogen production in post menopausal women
through inhibition of aromatase, a cytochrome P450 enzyme located in many
peripheral tissues and breast tumours. They are ineffective in pre-
menopausal women because they result in an increase in gonadotrophin
secretion, resulting in decreased negative feedback of oestrogen on the
pituitary. There are two main types of drug, type 1 inhibitors such as
exemestane bind irreversibly to aromatase, type 2 agents such as
anastrozole and letrozole bind reversibly. One of the main advantages of
anastrozole over tamoxifen is its reduction in the risk of contralateral breast
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cancer and its more favourable safety profile with fewer thromboembolic
events and less uterine cancer. The drug letrozole was evaluated in the BIG
1-98 frial and found to compare favourably against tamoxifen with respect to
disease free survival and overall survival

Progestagens

These are derivatives of progesterone which has an anti-oestrogenic action.
Medroxyprogesterone acetate is one of the more commonly used agents.
They have a definite risk of thromboembolic events and are largely used as
agents for the treatment of c;li,%g:_gse that has progressed on standard therapy.

GnRH Agonists

GnRH is released from the hypothalamus and binds to receptors on the

pituitary gland resulting in the release of LH and FSH, these in turn lead to

the ovarian production of oestrogens (up to 90% premenopausal oestrogen).

GnRH agonists over stimulate and thus down regulate GnRH receptors. This

will eventually result in lower oestrogen release from the ovary. Surgical

ovarian ablation remains an alternative. Trials how shown benefit of ovarian
ablation / suppression. However, the data comparing such treatments as add

on therapy are less compelling. There have been small benefits noted in |
females under 40 years in whom chemotherapy failed to achieve | RC

\ /
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A 78 year old lady is reviewed in the breast clinic. She has been diagnosed
.. .1 a 5cm carcinoma of the left breast which is fixed to the underlying
muscle. A core biopsy confirms an invasive ductal carcinoma of no special
type (grade 2) which is strongly oestrogen receptor positive. Her medical
history includes mild aortic stenosis.
letrozole 7?7

A 65 year old lady is recovering following a mastectomy and sentinel node
biopsy for invasive ductal carcinoma. Her subsequent histology confirms the
tumour to be strongly oestrogen receptor positive.

Anastrazole 7?7

IN THE ABSENCE OF SYMPTOMS, PATIENTS WITH GOOD
'PROGNOSIS BREAST CANCER DO NOT REQUIRE STAGING
INVESTIGATIONS APART FROM AXILLARY NODAL STAGING.

Breast cancer is not subjected to the staging investigations that are utilised
with other cancer types. NICE guidance is that patients with recurrent breast
cancer, inflammatory breast cancer or advanced breast cancer be considered
for whole body staging CT scanning.
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CT MALIGNANT POTENTIAL OF LCIS IS UNCLEAR AND AT

THE DIRE T TIME ADVICE IS GENERALLY THAT THESE AREAS BE

; THE PRESENN A NON ONCOLOGICAL MANNER. THESE PATIENTS
EXCISED | £ POST OPERATIVE SURVEILLANCE AS THEY HAVE A

. ~REQUIRE CI'_-S |SNcREASED RISK OF THE DEVELOPMENT OF BREAST
geVEN FO CANCER.

puctal carcinoma in situ

ogeneous lesion morphologically. Four types of lesion are
pelS is @ hete’ -ﬁ’ary cribriform, solid and comedo. DCIS consists of cellular
reCO nised; -pa%l wifﬁ surrounding normal myoepithelial basement membrane.
pia C‘?nta'ne medo types of DCIS are recognised as high grade lesions
ot solid g F:Ok of malignant transformation over a shortened timeframe.
ith @ eaﬁ;gms present as mammographic abnormalities (80%) rather
| able mass. These figures are similar to the presenting

an as r:p?\icz f the condition in both the NSABP-B-17 and EORTC- 10853

nosis is confirmed in most cases with core biopsy histology.

'tﬂy the customary treatment of DCIS was mastectomy. The

e for mastectomy included a 30% incidence of multicentric disease, a
svalence of residual tumor at mastectomy following wide excision

and a 25% to 50% incidence of breast recurrence following limited

for palpable tumor, with 50% of those recurrences being invasive

na. The combined local and distant recurrence rate following

v I8 1% to 2%. More recently there has been enthusiasm for

ng breast conservation surgery: This can usually be considered if

y single focus of disease, predicted ability to get clear margins with
\g surgery, a good cosmetic result and a motivated patient. There is
jence that adding radiotherapy to segmental excision reduces the
frence rates (1). Adding tamoxifen:may reduce local recurrence
4088 not impact on survival (2).

tomy is the planned treatment and the lesion of high grade then
_"_;j- 18 would consider a sentinel lymph node biopsy at the same time
Bttechnically possible if a mastectomy is performed and a foci of
@se Is identified on subsequent histological evaluation.
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Prognosis
TheVan Nuys prognostic index is commonly used (3). It is mainly used to
determine the likelihood of local recurrence with breast conserving surgery.

VNPI Scoring 1 2 3
system

Tumour size (in 15 or less 16-40 41 or greater
mm)

Margin width (in 10 or more 19 ' Less than 1
mm)

Pathology Non high grade, Non high grade, = High nuclear
nuclear grade nuclear grade 1 grade with/
1/2, no necrosis and 2, necrosis without necrosis
present

Overall VNPI 3ord4 5-7 8or9
score |

8 year local 97% 7% 20%
recurrence-free

survival rate

(statistics from

the original

study, not a

prediction)

8 year breast- 100% 97% 100%
cancer specific

survival rate

(statistics from

the original

study, not a

prediction

5 Page




,OH\/\f) b ’Qm r\’:’)}ic EV\&J& g = ydue Lgsiom SIE

([~ Cun
N (O'USJ + N %G G T
u-L
G Sk, Soq e W ey
Jo 1 N = Nud 9 L
Ly o gy ek "
i ' : o Oﬁ
syl 2 64 per > A-5 = L
> "3

ZDMae. | Hkk
1 Aed Dovti
. Prioc ir\-\ssz & Lodiohontmenastued]
v C(.?Y\VLU’/MS;V\L_ oh&eﬂ%
N 5 5 1 S

7 v/ C/’V[ ] ,6(,5 e (e m,(,uz// |
S e ,

Bt Sigpue
Stmm  DCLS St Sam _ﬁzj,;f oy

HMMS \/}’E%Fyf'ﬂ} d@] J\bT_—'

neod +o Ko frer




There have been randomised trials of adjuvant radiotherapy after breast
conservation for DCIS. In the EORTC study, clear margins (>1 mm) were
associated with a local recurrence rate of 15% at 5 years compared to 36% in
patients with close or involved margins (<1 mm or frankly involved),
regardless of the use of radiotherapy. Likewise, low grade DCIS is associated
with a low risk of recurrence.

Areas of DCIS > 40mm should generally be considered for mastectomy, local
recurrence of these lesions is not uncommon and when it oceurs generally
represents invasive malignancy. Whilst there is good evidence that DXT
following breast conserving surgery decreases local recurrence rates, there is
no evidence that this is the case following mastectomy. It must also be
remembered that there are likely to be considerably cosmetic implications in
attempting BCS in the face of large lesions.

TUMOURS TREATED WITH ADJUVENT CHEMOTHERAPY HAVE A
HIGHER RATE OF LOCAL RECURRENCE WHEN TREATED WITH
BREAST CONSERVING SURGERY. GIVEN THAT THIS TRANSLATES TO
AN INCREASED RISK OF DEATH, THE SAFEST OPTION IS A
MASTECTOMY.

Surgical options in breast cancer

The decision as to the best surgical option in the treatment of breast cancer is
governed by a combination of patient wishes and expectations and clinical

judgment. The broad options lie between wide local excision (which may or

may not be image guided) and mastectomy. Patients in the former group

have unacceptably high rates of local recurrence unless adjuvent -
radiotherapy is offered and this should be considered routine in all patients \/0‘”{
with breast cancer in whom breast conserving surgery is contemplated.  “ \Wgn
Radiotherapy is sometimes required following mastectomy (e.g. large ’ J o
tumours, high grade and vascular invasion) but is not routinely given in all /N ges™
cases.

( /\ WY

ot

The factors to be considered include breast size, tumour site, genetic status
(if applicable) and whether the tumour is multifocal or unifocal. Most surgeons
would tend 1q consider offering a mastectomy to a women whose tumour was
larger than centimetres, although the size of the patients breasts can be
critical in finalising this option. Smaller tumours in small breasts may still be
better served by mastectomy. The upper inner quadrant is a cosmetically
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challenging area and whilst tumours in this site can be removed with wide
local excision the eventual cosmetic result following radiotherapy is often
poor. Where the tumour does not invade the overlying skin, it can be possible
to approach the lesion from an incision centered on the margin of the nipple
areolar complex and this can further enhance cosmesis. However, re-excision
of margins following such an approach can be challenging. Multifocal tumours
should be considered for mastectomy and the results of conservation surgery
are often poor. In this regard particular care has to be taken in patients with
invasive lobular cancers as the size of these tumours can be difficult to
appreciate with standard imaging modalities and MRI scanning of the breasts
should be considered where breast conservation surgery is planned. Breast
conserving surgery is associated with a higher risk of local recurrence if it is
undertaken following neoadjuvent chemotherapy and this should be
considered. The Oxford overview which shows that the avoidance of local
recurrence in the conserved breast prevents about one breast cancer death
for every four such recurrences avoided.

Decision making

Favors mastectomy Favors wide local excision
_Large tumour in small breast ~ Small or impalpable lesions (c.f.
- Central tumours image guided surgery)
_Large tumours in upper inner Tumours in the upper outer quadrant
Luadrant Minimal axillary nodal disease
~Patient choice Patient choice
_Multifocal disease — Unifocal disease

~BRCA 1 and 2 mutation carriers &(ML@“E
i |

. Bulky nodal disease . (/owf”’qﬁ@l\

& i

As a general rule ,the incomplete excision rates following breast conserving
surgery should be less than 25%. Complete clear margins are the goal of
breast cancer surgery. The exact size of the margins can vary from unit to
unit, as a guide the minimum margin is considered to be 1-2mm.

HER 2 POSITIVITY RESULTS IN INCREASED BIOLOGICAL
AGGRESSIVENESS OF TUMOURS, THEY HAVE LESS APOPTOSIS,
HIGHER PROLIFERATION RATES AND SHORTER DISEASE FREE
SURVIVAL THAN OTHER TUMOURS.
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Human epidermal growth factor receptor- breast cancer

The epidermal growth factor receptor is a member of the tyrosine kinase
class of cellular receptor. These play a role in cellular growth and
differentiation. Up to 25% of breast cancers demonstrate HER-2 over
expression(while 60 are ER positive receptors): HER2 over expression is
associated with an aggressive clinical pheno-type that includes high-grade
tumors, increased growth rates, early systemic metastasis, and decreased
rates of disease-free and overall survival.

It is now routine practice to assess the expression of HER?2 in all breast
cancers. The adverse prognostic effect of HER 2 positivity means that it is
sensible to use biological therapies targeted against this receptor
((trastuzumabYwhich is associated with an improvement in disease free
survival. When used alongside anthracycline regimes this comes at the price
of increased cardiotoxicity (1). More recent trials focusing on use of this agent
with 'non anthracycline regimes have shown similar benefits with reduced
cardiotoxicity.

In most cases herceptin should be considered in breast cancers of all stages
where there is likely to be clinical benefit, it is generally given at the
conclusion of standard therapies (surgery, chemotherapy and radiotherapy as
needed). It is generally given at intervals of three weeks for up to one year or
until disease recurrence (whichever is shorter).

Adverse reactions to trastuzumab itself are minor and the treatment is
generally well tolerated.

RISK OF BREAST CANCER
1 FIRST DEGREE RELATIVE AFFECTED AGED <40=1IN 6
2 FIRST DEGREE RELATIVES UNDER 40=1IN3
3 FIRST DEGREE RELATIVES UNDER 60=1IN 4
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BRCA 1 and 2

BRCA 1 is a human caretaker gene that produces a protein (breast cancer
type 1 susceptibility protein). It combines with other proteins to form a
complex; BRCA1 genome surveillance complex. Its function is to repair
double stranded DNA breaks, or where this is not possible promoting cellular
apoptosis.

Mutations of the BRCA 1 and 2 genes can result in the development of
hereditary breast and ovarian cancer syndromes. The mutations in these
genes are typically inherited in an autosomal dominant fashion.

Women with deleterious mutations of the BRCA 1 gene have a 50-65% risk of
developing breast cancer by the age of 70. Between 35- 45% will develop
ovarian cancer during the same time frame. The risks associated with BRCA
2 mutations are lower with up to 55% developing breast cancer by the age of
70 and an ovarian cancer risk of 20%.

The increased risk conferred by genetic mutations means that up to 20% of
breast cancers occurring in women under 30 are due to BRCA 1 and 2
mutations.

One of the complexities in testing women at increased risk is that the
mutations in the genes can vary from one individual to another. However,
once the specific abnormality has been identified in a high risk family then
wider testing of relatives then becomes possible.

For the purposes of risk counseling women are considered to be at high risk if
their lifetime risk of breast cancer is 30% or greater. This approximates to
having two relatives (one first degree) with breast cancer diagnosed under 50
years of age, or three relatives developing breast cancer under the age of 60
years of age (where these are first degree relatives).

The options for these individuals include regular screening with
mammography and or MRI and consideration of risk reducing mastectomy.
The NICE (UK) guidelines suggest that IVIRI be used annually in women aged
30 - 49 who are BRCA 1 and 2 carriers. Chemoprevention using tamoxifen
may be considered as it has been shown to reduce the incidence of
oestrogen receptor positive tumours, however, at least 8 years of treatment is
needed (Powles et al.)
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Chemotherapy for breast cancer

Chemotherapy generally has greater and more beneficial effects in younger
women. The disease biology in this patient group are different. Not only are
their tumours more likely to be hormone receptor negative but they are also
more likely to be human epidermal growth factor 2 positive. In general terms, . ﬁ%
women with high grade tumours, nodal positivity or vascular invasion are
usually considered for chemotherapy especially if this is associated with lack j
of hormonal receptor expression. '
» Most regimes include an anthracycline (e.g. 5FU, epirubicin and
cyclophosphamide) FEC
+ Docetaxal'may be considered in high risk patients after three cycles of o
FEC or as rescue therapy for disease relapse [Q@ L”‘“_,
*  Therapy withitrastuzumab'may be considered for selected HER 2 _ (4 ™™
positive patients after completion of chemotherapy
» The oral drugicapecitabine may be used in patients with metastatic .\,\,.\QX/S
disease

A 43 year old lady presents with a malignant pleural effusion 6 months after
receiving treatment for an invasive ductal carcinoma. At that stage she
received chemotherapy with a combination of cyclophosphamide, 5FU and
doxorubicin together with docetaxel.

Capecitabine

The oral prodrug of 5FU is well tolerated by patients and may be used in
those with metastatic disease who have relapsed with recent taxane therapy:.

Trastuzumab

« Trastuzumab is a monoclonal antibody targeted at the HER/neu
receptor

* Its main use is in HER positive breast cancer and is usually
administered with chemotherapy

« ltis typically given by infusion over a one year period

+ Its most serious adverse effect is one of myocardial toxicity and it
increases the risk of serious cardiac malfunction by 2.1%, this risk is
increased when administered with anthracycline chemotherapy which is
also well known to have cardiac effects.
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Screening for breast cancer

Screening of patients for breast cancer can be subdivided into those who fall
into the remit of the UK'NHS breast screening programme (NHSBSP) and
those who are being screened by virtue of increased risk of hereditary breast
cancer.,

NHSBSP

In the UK women aged between 50 to 89 are screened by mammography
every 3 years. The age s are gradually being expanded and by 2016
the age ranges will be{47 to 73 Older women can continue to be screened if
they request to be. ——

The ABS Audit showed that; 2,221,938 women were screened by the UK
NHSBSP in England, Wales, Northern Ireland and Scotland between 1 April
2010 and 31 March 2011. 17,838 cancers were detected in women of all
ages; 80% were invasive, 19% non-invasive and 1% micro-invasive. The
invasive status of 7 cancers was unknown. In the UK as a whole the 2010/
2011 cancer detection rates for all cancers and small invasive cancers were 8
per 1000 and 3.3 per 1000 respectively. Treatment options in this patient
group was usually in the form of breast conserving surgery (75%) with the
remained having a mastectomy, just under a quarter of this group chose to
have immediate reconstructlon performed (1).

ACOQ@QMW 7 trials involving 600,000 participants was published in
2013. The authors concluded; If we assume that screening reduces breast
cancer mortality by 15% after 13 years of follow-up and that overdiagnosis
and overtreatment is at 30%, it means that for every 2000 women invited for
screening throughout 10 years, one will avoid dying of breast cancer and 10
healthy women, who would not have been diagnosed if there had not been
screening, will be treated unnecessarily. Furthermore, more than 200 women
will experience important psychological distress including anxiety and
uncertainty for years because of false positive findings(2).
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Screening of at risk individuals

Classifying risk

Breast cancer
risk category

' Near population @ Moderate risk High risk
. risk

Lifetime risk from = Less than 17% Greater than ' 30@7r greater

age 20 . 17% less than _
30%
Risk between 40 Less than 3% | 3-8% Greater than 8%

and 50

Surveillance for women with no personal history of breast cancer
Offer annual mammographic surveillance to women:

aged 40- 49 years at moderate risk of breast cancer

aged 40-59 years at high risk of breast cancer but with a 30% or lower
probability of being a BRCA or TP53 Carrier

aged 40- 59 years who have not had genetic testing but have a greater
than 30% probability of being a BRCA carrier

Offer annual MRI surveillance to women

aged 30- 49 years who have not had genetic testing but have a greater
than 30% probability of being a BRCA carrier

aged 30- 49 years with a known BRCA1 or BRCA2 mutation

aged 20- 49 years who have not had genetic testing but have a greater
than 30% probability of being a TP53 carrier

aged 20- 49 years with a known TP53 mutation.
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Radiotherapy following mastectomy

Radiotherapy is not routinely used following mastectomy. It is considered
beneficial in the following high risk groups:
« >4LN +ve
T3 and T4 tumours
Vascular invasion
Extranodal disease
Inflammatory breast cancer

The recent SUPREMO trial has been designed to determine the benefit of
radiotherapy in the intermediate patient groups and has yet to complete its
follow up period.

Mammary duct fistula

A mammary duct fistula may occur following an incision and drainage of a
previous episode of lactational mastitis. It presents as a persistent defect in a
region adjacent to the nipple areolar complex. It is usually treated by probing
the duct under general anaesthesia and then excising it. Laying open the duct
results in equivalent healing rates but at the cost of a very poor cosmetic
outcome.

Lobular cancers

Lobular cancers are poorly visualized on conventional imaging. Where a
mastectomy is the planned treatment this is of no practical significance.
However, the size of the lesion and associated other lesions will not be
appreciated unless an'MRI scan is performed. This will determine the safety
with which breast conserving surgery could be offered. In view of the tumour
location the outcome in terms of cosmesis is likely to be poor{,ugogldjy_\_/@
therapy is unlikely to alter the eventual outcome here. =

A 56 year old women presents with a mass in her right breast. On
examination there is a mass lesion in the upper inner quadrant which
clinically measures 2em. Imaging with mammography and ultrasound shows
a lesion which measures approximately 1.9cm. An image guided core biopsy
diagnoses an invasive lobular carcinoma. The patient requests a wide local
excision as her primary treatment. What is the best option?

MRI
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A SMALL SOLITARY FIBROADENOMA IN A YOUNG FEMALE DOES NOT
REQUIRE A FORMAL TISSUE DIAGNOSIS IF CLINICAL AND
RADIOLOGICAL FEATURES ARE CONCORDANT.

Breast cancer metastatic bone disease

In the United Kingdom around 9,000 women with breast cancer will develop
bony metastatic disease per year. Up to 20% of these will survive for 5 years
or more. Bone metastasis are significantly more likely in women with
oestrogen receptor positive tumours that are well differentiated. Women with
suspected metastatic bone disease should have their serum calcium
measured and skeletal scintigraphy performed. CT scanning is less useful in
assessing bone metastasis and where there is diagnostic doubt an MRI scan
in the most useful second line investigation.

Risk of fracture
Mirel Scoring system

~ Score points Site Radiographic Width of bone

appearance involved
1 - Upper extremity Blastic Less than 1/3 -
2 Lower extremity | Mixed - 1/3t0 2/3

3 ‘ Peritrochanteric Lytic - More than 2/3

Depending upon the score the treatment should be as follows:

Score Risk of fracture Treatment
9 or greater Impending (33%) Prophylactic fixation
78 | ! -Borderlineﬂn B | Con;i;jer fiixation. :
7 orless Not impending (4%) | Non operative : &
management
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Other treatments
« Since many patients with bony lesions have oestrogen receptor positive

tumours the ER status should be confirmed and therapy started (or
switched)

* Intravenous pamidronate should be given to women with
hypercalcaemia that fails to respond to intravenous fluids

+ Painful metastasis may be considered for palliative radiotherapy (which
is effective but provides no structural stability).

Benign breast lesions and risk of malignancy

No increased risk of breast Increased risk

cancer

Intraductal papilloma ‘ Atypical ductal hyperplasia
Sclerosing adenosis Radial scar

Hamartoma

Fibroadenoma
Fat necrosis

Atypical ductal hyperplasia

ADH is a rare condition and is found in 4% of benign breast biopsies taken
from symptomatic women. The histological distinction of ADH from DCIS is
difficult and size is one criteria that is widely used; lesions should usually
be small (2-3mm), larger lesions are usually classified as DCIS. For this
reason ADH is usually accorded a B3 classification on biopsy. The finding of
atypical ductal hyperplasia confers an increase in breast cancer risk of (1@
over a ten year period. Chemgprevention has been shown to decrease this
risk to 7% (1). The finding of atypical ductal hyperplasia on a core biopsy is

usually a trigger for an excisional biopsy of the lesion, upstaging to more
sinister pathology is seen in approximately 18% of cases (2).

Radial scars
Radial scar (RS) is a benign, well recognised, radiological and pathological
entity. Histologically, it is characterised by a fibroelastic core with entrapped
ducts and surrounding radiating ducts and lobules. The radiological criteria for
the diagnosis of radial scar include:

* Central radiolucency

* Radiating long thin spicules

* Varying appearance in different projections

+ Radiolucent linear structures parallel to the spicules

*  Absence of palpable mass
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It is generally accepted that the term radial scar refers to lesions less than 1
cm, whereas (complex sclerosing lesion s used to describe lesions 1 cm or
larger. In a longterm study (with a median follow up of 12 years) arising from
the Nurses Health Study, in which almost 1400 cases of open biopsies for
benign breast disease were examined, Jacobs ef al found that the presence
of RS conferred double the risk of developing subsequent malignancy,
regardless of the type of primary breast disease.
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Colorectal

Colorectal cancer

Colorectal cancer is a common disease, in 2010 there were 40,695 new
cases in the UK, of which 22,851 occurred in males. Overall, 66% occur
above the level of the peritoneal reflection. The highest incidence is seen in
relation to male disease which is most prevalent in Scotland and Northern
Ireland. 26% of cases are seen in those aged 60-69. In 2010, lifetime risk of
developing bowel cancer in the UK was 1 in 14 for men and 1 in 19 for
women.

Presenting features

The commonest symptoms include:
* Rectal bleeding
*  Abdominal pain
*  Weight loss

Investigation

Both CT colonoscopy or conventional endoscopic evaluation of the large
bowel are currently the gold standard diagnostic tests. Double contrast
barium enema is less sensitive and specific and now less commonly used.

Staging

The staging of rectal and ‘colonic cancer is different. Distant diseaseis
screened for in both cases with CT scans of the chest, abdomen and pelvis.
Rectal cancer is slightly different because additional treatment is often used
in rectal cancer, because it is amenable to radiotherapy, in the hope of
increasing the RO resection rate. For this reason most rectal cancers are also
assessed with MRI scanning, this was demonstrated to be beneficial as a
result of the MERCURY trial. PET-CT scanning is not routinely used in
evaluating patients with colorectal cancer, nor is pre-resection laparoscopy.
Trans rectal USS is performed in those patients with low T1/T2 tumours
considered for transanal endoscopic microsurgery. It is not routinely
performed in those patients who are scheduled for conventional resectional
surgery.

Treatment

Segmental resection of tumours is the primary treatment of colorectal cancer,
total mesocolic excision of the lymphatic segments is standard and this is
based on the arterial supply of the area in question. In the rectum the nodes
are contained within the mesorectal envelope and total mesorectal excision
which was popularised by Heald over 25 years ago has improved the local
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recurrence rates of rectal cancer considerably. In the colon is it is usual
practice to aim for a distal margin of 5cm. In the rectum 10mm is the
minimum distal resection margin. The use of stapling devices can allow for
very low resections in patients with distally sited rectal cancers. However,
those with poor preoperative function may be better served with a low
Hartmans style operation or a conventional APER. Tumours less than 5cm
from the anal verge and/ or involving the sphincters will require APER and the
modern approach is to use a more radical ELAPE approach. The local
recurrence rates of low rectal cancer following APER have been disappointing
(15%) and it is for this reason that ELAPE is being used increasingly
frequently. Properly performed it can leave a substantial tissue deficit and this
requires formal plastic surgical coverage.

In patients with colonic cancer the primary treatment is surgery and
chemotherapy is used relatively rarely in the neoadjuvent setting. The
standard treatment packages for rectal cancer are outlined below.

Rectal cancer treatment

Stage Treatment
- T1/2, NO, MO - Straight to surgery or TEM's
T3, NO, MO Short course radiotherapy followed by -
| ~ surgeny or $traight to surgery /u D \
T4/@(W|trf_§n_yLstage) Long course @Emprgq,m)iperapy
M1 (liver) Downstaging treatment and usually

- liver first approach
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Rectal cancer

Rectal cancer remains a common surgical problem. Tumours that occur
within 15_cm of the dentate line on rigid sigmoidoscopy are classified as
rectal. Intramural spread of malignancy is usually 1cm or less distally, a figure
that is important in decision making with low tumours.

Diagnosis

All rectal cancers should have a biopsy proven diagnosis prior to definitive
oncological or surgical treatment. Given their anatomical location there are
almost no legitimate exceptions to this rule.

Staging
« CT scanning for distant disease
« MRl for T and N staging within the mesorectum
+ Endo anal USS for T1 tumours where TEM is considered

Radiotherapy
* Unnecessary for T1 tumours
« Usually required for T3 or N1 tumours and usually long course
* Mandatory for T4 tumours (long course)

Surgical opti_qns

_._:'_--les or smali T1 tumou
Rectal tumours where

; Q%gc':n@distal
. clearance margin can be gaired.

« The choice of therapy is dictated by the height and T stage of tumour.
Only small tumours with low probability of lymph node involvement can
be realistic candidates for TEM. The old operation of TART (trans anal
resection of tumour) is not appropriate for cancer excision.
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» Alow anterior resection and TME is considered the gold standard for
rectal cancer surgery. In the UK and Europe an iliac nodal dissection is
not considered routine but may be considered selectively on a case by
case basis. Whilst there is no oncological advantage in high ligation of
the IMA it is required for mobilisation purposes: Some surgeons will
consider a colopouch after anterior resection. In those whom a pouch is
not constructed the function will usually improve after the first year or
so. However, there is considerable evidence that those with colonic J
pouches do have much better function for the first 18 months (1)

«  Patients with poor rectal function should be counseled that an AP
resection or low Hartmans may be a better functional option for them.

* The newer operation of extra levator abdomino-perineal excision of the
rectum is gaining popularity and avoids the waisting that was
encountered in the distal aspect of the resection with the older style
Lloyd Davies AP's. Even where the decision is made not to proceed
with an ELAPE style approach there are considerable technical
advantages in performing the perineal dissection in the prone position.
Atrue ELAPE procedure is not required where patients are having an
AP because an anterior resection-would be unsuitable for functional
reasons.

Sutured or stapled anastomosis?

There is no evidence to choose between them when anastomotic leak is
considered (2). The stricture rate is reported to be higher with a stapled
anastomosis. The author's experience is that this is seldom a problem if a
CDH 29 or CDH 33 (Ethicon Ltd) stapler is used. In addition there is little
doubt that a stapler is much easier to use from a technical perspective if the
procedure is being performed laparoscopically.

How many lymph nodes?

As a rule 12 lymph nodes are required. The number reported reflects the skill
of both the pathologist and the surgeon. Understaging may occur when fewer
nodes are reported.

RECTAL CANCER IS STAGED WITH MRI
ENDOANAL USS IS CONSIDERED FOR CASES WHERE A TEM IS
PLANNED
THERE IS NO ROLE FOR ENDOSCOPIC ULTRASOUND IN THE STAGING
.OF RECTAL CANCER
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Management of colonic splenic flexure cancer

Carcinomas affecting the splenic flexure present a challenging option for
surgeons. The typically present in younger patients than other types of
colorectal cancer, at the same time lymph node involvement is more likely
and unfortunately the lymph node yield is likely to be lower.

Standard oncological practice is to advocate the high proximal ligation of the
tumour vessel in colonic cancer cases. The dilemma surrounding the splenic
flexure is whether this necessitates the high ligation of the middle colic artery,
the inferior mesenteric artery, both or neither.

From an anatomical perspective the blood supply to the splenic flexure is via
the left colic branch of the IMA in 89% of cases (1). Therefore left
hemicolectomy would seem a logical option. Unfortunately, splenic flexure
cancers will sometimes present with features of large bowel obstruction.
Options then lie between emergency surgery (which should probably consist
of an extended right hemicolectomy or colonic stenting). Stenting will clearly
allow a more planned approach at a later stage. In general terms the
treatment of splenic flexure cancer should probably be with left
hemicolectomy in the elective setting as survival between those patients and
individuals undergoing extended right hemicolectomy is no different (2). The
addition of splenectomy has not been shown to be of benefit. The
laparoscopic approach to splenic flexure cancers can be challenging and
some surgeons will tend to consider these for open rather than laparoscopic
resections.
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Genetics of colorectal cancer

The lifetime risk of colorectal cancer in the UK population is 5%. Up to 5% of
newly diagnosed bowel cancers will be in those individuals who have a high
genetically acquired risk of bowel cancer. Cancers arising in the low-
moderate genetic risk group comprise approximately 30% of newly diagnosed

bowel cancer.

Genetics of inherited colorectal cancer syndromes

Syndrome

FAP

" Gardner syndrome

Turcots syndrome

Peutz-Jeghers
syndrome

Cowden disease

MYH associated
polyposis

Features

More than 100
adenomatous polyps
affecting the colon and
rectum. Duodenal and
fundic glandular polyps

As FAP but with
desmoid tumours and
mandibular osteomas

Polyposis and colonic
fumours and CNS

tumours

. Colorectal cancer
 without extensive

polyposis{ Endometrial

- cancer, renal and CNS

Hamartomatous polyps
in Gl tract and
increased risk of Gl
malignancy

Multiple hamartomas

 (see below)

Autosomal recessive, o< MYH

multiple adenomatous
polyps in Gl tract, those
in colon having somatic
KRAS mutations

- APC (over 90%)

" APC

. MSH2, MLH1, PMS2

Genes implicated

APC +MLH1 and PMS2

and GTBP

LKB1 andSTK11 (in up
to 70%)

~ PTEN (85%)
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FAP

Autosomal dominant condition, affects 1 in 12,000. Accounts for 0.5% of all
CRCs. Lifetime incidence of colorectal cancer in untreated FAP =100%. Up to
25% cases are caused by de-novo germ line mutations and show no prior
family history. The APC tumour suppressor gene is affected in most cases.

APC in non inherited colorectal cancer

Up to 80% of sporadic colorectal cancers will have somatic mutations that
inactivate APC[1]. Both alleles are usually affected. Although the APC protein
more than likely has multiple critical cellular functions, the best-established
role for APC in the cancer process is as a major binding partner and regulator
of the 3~ catenin protein in the so-called canonical or B- catenin dependent
Wnt signaling pathway.

HNPCC
HNPCC cancers differ from conventional tumours in a number of respects. In
the colon the tumours are more likely to be right sided, histologically they are
more likely to be mucinous and have dense lymphocytic infiltrates. To be
diagnosed as having HNPCC individuals must show typically HNPCC
tumours in at least three individuals, (one of whom must be a first degree
relative to the other two). In at least two successive generations. At least one
cancer must be diagnosed under the age of 50. FAP must be excluded and
fumours should be verified by pathological identification (Amsterdam criteria).
The genetic changes in HNPCC stem primarily from microsatellite instability
affecting DNA mismatch repair genes. In HNPCC the mismatch repair genes
- most commonly implicated include; MSH2 and MLH1 and these occur in up to
70% of people with HNPCC. The finding of microsatellite instability is unusual
in sporadic colorectal cancers. Approximately 60% of individuals who fulfill the
Amsterdam criteria will hot be found to have evidence of mismatch repair
gene defects on genetic testing. The risk of developing colorectal cancer in
those who have not demonstrated mutation of the mis match repair genes is
increased if they fulfill the Amsterdam criteria, but not the extent that it is
increased in those who fulfill the criteria AND have evidence of mis match
repair gene defects.

KRAS Mutations

The RAS family of small G proteins act as molecular switches downstream of
growth factor receptors. KRAS and the other two members of the family;
HRAS and NRAS, are the site of mutation in approximately 40% of colorectal
cancers. When adenomas are examined the proportion of adenomas less
than 1cm showing KRAS mutations was only 10% which contrasts with 50%
in those lesions greater than @ o
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p53 mutations

The p33 protein functions as a key transcriptional regulator of genes that
encode proteins with functions in cell-cycle checkpoints at the G1/S and G2/
M boundaries, in promoting apoptosis, and in restricting angiogenesis . As
such, selection for p53 defects at the adenoma-carcinoma transition may
reflect the fact that stresses on tumor cells activate cell-cycle arrest,
apoptotic, and antiangiogenic pathways in cells with wild-type p53 function.
Many colonic tumours will demonstrate changes in the p53 gene that may
facilitate tumour progression through from adenoma to carcinoma.

Cowden syndrome

Also known as multiple hamartoma syndrome. Rare autosomal dominant
condition with incidence of 1 in 200,000.. It is characterised by multiple
mucocutaneous lesions, trichilemmomas, oral papillomas and acral keratosis.
Most often diagnosed in third decade of life. Breast carcinoma may occur in
up to 50% of patients and conditions such as fibrocystic disease of the breast
may occur in 75% of women. Thyroid disease occurs in 75% and may include
malignancy. Endoscopic screening will identify disease in up to 85% although
the small bowel is rarely involved. There is a'\j_l5-2@risk of developing
colorectal cancer and regular colonoscopic screening from age 45 is
recommended.
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Polyposis syndromes

Syndrome Genetic
defect
Familial Mutation of
adenomatou APC gene
S polyposis (80%)
cases,
dominant

Features

Typically
over 100
colonic
adenomas
Cancer risk
of 100%
20% are
new

- mutations

[ flexible \
sigmoidosco

Screening
and
manageme
nt

If known to
be at risk
then
predictive
genetic
testing as
teenager
Annual

py from 15
years

 If no polyps

found then 5

. yearly
- colonoscopy
. started at

age 20

- Polyps found
. = resectional

surgery
(resection
and pouch
Vs sub total

| colectomy

and IRA)

“4/4%'“[(,@

T

(’{Qf

\
Associated 3
disorders s ‘
S S
R
TR
Gastric~ \) S~
fundal -
polyps / <
(50%). & SN
Duodenal . ?J
polyps 90%.
If severe 1
duodenal _
" polyposis
cancer risk
of 30% at 10
years.
Abdominal
~ desmoid
tumours.
\Q%/
=i

AP
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MYH
associated
polyposis

Peutz -
Jeghers
syndrome

Biallelic Multiple Once
mutation of colonic identified
o mutyY polyps | resection
~ human Lateronset | and ilecanal
homologue right sided pouch
- (MYH) on cancers . reconstructio
~ chromosome | more . nis
1p, ' common . recommend
recessive than in FAP ed
- /100% \___ Attenuated
[ cancer risk phenotype -
2 by age 60 regular
A — colonoscopy
STK11 Multiple Annual
(LKB1) benign examination
mutation on intestinal Pan
chromosome @ hamartomas  intestinal
19 in some Episodic ~ endoscopy
(butnotall) | obstruction every 2-3
cases, and years
dominant intusscecepti
- on
Increased
risk of Gl
cancers
(colorectal

cancer 20%, &
gastric 5%) <=—
Increased

. risk of

L R G

breast,
ovarian,
cervical

pancreatic
and

- testicular —

cancers

Duodenal
polyposis in
30%
Associated

{ with

increased

- risk of breast

cancer (self

| examination)

Malignancie
s at other
sites
Classical

. pigmentation

pattern
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Cowden
disease

HNPCC
(Lynch
syndrome)

Mutation of
PTEN gene
on
chromosome

- 10922,

dominant

Germline
mutations of
DNA

' [repair genes

{r_ﬁismatch

Macrocephal

y
Multiple

intestinal

hamartomas

Multiple
trichilemmo
mas

89% risk of
cancer at

| any site

| 16% risk of
| colorectal
- cancer

Colo rectal
cancer
30-70%
Endometrial
cancer
30-70%
Gastric
cancer
5-10%
Scanty
colonic

polyps may

 be present

Colonic
tumours
likely to be
right sided
and
mucinous

~ Targeted

individualise

. d screening

Colonoscopy
every 1-2
years from
age 25
Consideratio
n of
prophylactic

~ surgery

Extra colonic
surveillance
recommend
ed

Breast

- cancer (81%
- risk)

Thyroid
cancer and

| non toxic
. goitre

Uterine
cancer

Extra colonic

cancers

-

e
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Colonic polyp follow up

Follow up of colonic polyps

- Group Features Action
Low risk 1 or 2 adenomas less No follow up or re-
than 1cm colonoscopy at 5 years
Moderate risk - 3 or 4 small adenomas Re-scope at 3 years
. or 1 adenoma greater
than 1cm
High risk More than 5 small Re scope at 1 year

adenomas or more than
3 with 1 of them greater
than 1cm

From Atkins and Saunders Gut 2002 51 (suppl V:V6-V9). It is important to

stratify patients appropriately and ensure that a complete colonoscopy with
good views was performed.

Segmental resection or complete colectomy should be considered when:

1. Incomplete excision of malignant polyp

2. Malignant sessile polyp

3. Malignant pedunculated polyp with submucosal invasion

4. Polyps with poorly differentiated carcinoma

5. Familial polyposis coli

-Screening from teenager up to 40 years by 2 yearly sigmoidoscopy/
colonoscopy

-Panproctocolectomy and lleostomy or Restorative Panproctocolectomy.

Rectal polypoidal lesions may be amenable to trans anal endoscopic
microsurgery.
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Familial adenomatous polyposis coli

Hundreds of colonic polyps

Risk of malignancy nearly 100%

Duodenal adenomatous polyps

Occurs as a result of mutation of APC gene on chromosome 5q
Autosomal dominant inheritance

Up to 20% may occur as a new mutation and not be part of an FAP
family

Surveillance

If family mutation is known then at risk members are offered predictive
genetic testing in early adolescence. Annual flexible sigmoidoscopy is usually
commenced at age 13-15 years. If no polyps are identified then annual
colonoscopy is commenced at around 20 years of age.

Treatment options

* Panproctocolectomy and ileoanal pouch

» Colectomy and ileorectal anastomosis

* Panproctolectomy and end ileostomy
There is a risk of cancer in the retained rectal stump following ileorectal
anastomosis and the cumulative risk is 30% at 60 years. During this time up
to 30% of patients will undergo proctectomy.

Upper Gl polyps

* Fundic gastric polyps are seen in up to 50% of patients, these have a
low malignant potential.

* Duodenal adenomas occur in nearly all patients. They are severe in
10% and malignant transformation occurs in 5%.

* Duodenal polyposis is staged using the Spigelman system. This is
scored according to the number of polyps, their size, histological type
and degree of dysplasia. A score of 0-12 is the result. Patients with
stage |V disease (scores 9-12) may be considered for surgical
resection.

Other tumours

Desmoid tumours, clonal proliferation of myofibroblasts are seen in some
patients. These have a tendency towards local recurrence if not completely
excised.
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THE HAGGITT LEVEL DETERMINES THE LEVEL OF INVASION WITHIN

THE POLYP.

THE KIKUCHI LEVEL DETERMINES THE DEGREE OF SUB MUCOSAL

INVASION IN THE COLONIC WALL.

THE OVERALL MORPHOLOGY OF POLYPS IS DEFINED BY THE PARIS

Colonic polyp management

CLASSIFICATION.

With the introduction of the NHS bowel cancer screening programme there
has been a rise in the number of colonic polyps discovered. The decisions
surrounding some polyp types has become increasingly complex. The
ACPGBI has introduced a position statement in August 2013 with the

objective of standardising the approach to polyps.

Defining morphology
The overall morphology of polyps is defined by the Paris classification.

Endoscopic
appearance

Protruded

Protruded

Protruded

Flat elevated

Flat elevated

Flat lesion

Flat lesion

Flat lesion

Paris type

1p

~ 1ps

1s

- 0-lla

| o-lla-llc

- 0-lIb

O-llc

0-llc/lla

Description

Sessile

Flat elevation of the
mucosa

Flat elevation with

. central depression

Flat mucosal change

Mucosal depression

Mucosal depression
with raised edges
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Pit pattern
The pattern of pits within a colonic polyp assessed using either
‘chromoendoscopy br(arrow band imaging)may also provide a clue as to the
underlying nature of the polyp. These are described as Kudo groups, these
range from 1 to 5 where type 1 has normal rounded pits and type 5 has
irregular, amorphous non structural pits suggestive of cancer.

Polyp size

The size of the polyp has a strong bearing on the likelihood of underlying
invasive malignancy. Polyps > 2cm in diameter has a risk of the order of 30%.
Assessment of size can be challenging, an open biopsy forceps generally has
a length of 8mm.

Management of polyp

Essentially this consists of determining the timing and mode of resection.
Immediate endoscopic resection is the method of choice for smaller polyps
that fall within the endoscopists technical ability. Inability to perform
endoscopic mucosal resection, poor preparation (or even lack of time), co-
exisiting malignancy and coagulopathy are all sound reasons for deferring
resection.

Polypectomy Vs segmental resection
This is specifically addressed in the ACPGBI position statement. Essentially
high risk polyps will have some or all of the following:

* Poorly differentiated (20% risk LN metastasis)

* Lymphovascular invasion (30% LN metastasis)

« Size >2.5cm

* Kikuchi levels 2 and 3 (deep sub mucosal involvement)

*  Hagoitt level IV
These are not contraindications to endoscopic resection but should form the
basis of informed decision making with patients.
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Colonic investigations

95% for Earge polyps'-_?_j__ | standa
and_cancer’_ 80% for - investigatiol
nomas less invasive

Faecal occult blood 60% sensitivity, Screening populations
testing specn‘lcnty 10% 5
CTcolonoscopy -"."_..'f_'_:_._._--[93% and 97% s S_creemng those who

o -._cannot undergo

Barium enema double 48% for large polyps Colonoscopy and CT
contrast . 80% for cancer, 70% colon unavailable
. specificity

- SYNCRHONOUS LESIONS ARE FOUND IN 5% OF CASES AND IT IS FOR
THIS REASON THAT THE WHOLE COLON BE IMAGED PRE-
OPERATIVELY. IF THE PATIENT ALREADY HAS A TISSUE DIAGNOSIS
THEN THIS CAN READILY BE ACHIEVED WITH CT COLONOGRAPHY
WHICH HAS THE ADVANTAGE OF SIMULTANEQUS STAGING.

PATHOLOGY DISCOVERED DURING THE COURSE OF FLEXIBLE
SIGMOIDOSCOPY IS DIFFICULT. IF THE LESION LOOKS OVERTLY
MALIGNANT THEN A BIOPSY OF THE LESION IS APPROPRIATE AS IT
WILL SPEED THE DIAGNOSTIC PROCESS AND THE REMAINING
BOWEL CAN BE ASSESSED BY CT COLONOSCOPY DURING STAGING.
HOWEVER, LESIONS WHICH MAY BE MORE SUITED TO ENDOSCOPIC
RESECTION ARE BEST BROUGHT BACK ON A SEPARATE OCCASION.
THIS IS BECAUSE FORMAL BOWEL PREPARATION WILL MAKE THE
PROCEDURE SAFER, MORE TIME CAN BE ALLOCATED TO THE CASE
AND THE REMAINING BOWEL ASSESSED.
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Effects of positive faecal occult blood tests

Screening for colorectal cancer in the UK currently relies on the faecal occult
blood test.

Alarge trial in the UK with recruitment of nearly half a million participants
demonstrated that individuals aged between 50 and 69 had a 1.9% chance of
having a positive FOB test. Of these 35% were subsequently found to have
colonic adenomas and 10% were found to have invasive cancer. It is
interesting to note that over 25% of people in that study had either Dukes C
or D stage disease.

For this reason those people in the UK bowel cancer screening programme
who have two positive FOB tests will be offered a screening colonoscopy.

Radiotherapy for rectal cancer

* Rectal cancer = tumours with distal margin 15cm or less from the anal
verge as measured with rigid sigmoidoscopy.

* All patients with rectal cancer should have rectal MR scanning to
assess nodal disease, T and N stages.

* Patients with T1 tumours who are being considered for TEM should
have endo rectal USS performed.

* The addition of chemoradiotherapy is of proven benefit in downstaging
and reducing local recurrence rates in patients with a threatened CRM
(Circumferential resection margin) of suspicion of nodal disease in the
mesorectum.

* Pre-operative chemoradiotherapy is probably of little benefit in T1 NO
tumours.

* Controversy surrounds the T2/ T3 tumours with no evidence of nodal
disease. There is reasonable evidence that long course radiotherapy
results in improved local recurrence rates and that these (but not
survival) are further improved by the addition of chemotherapy (1).

* The use of short course radiotherapy is in decline, but may be indicated
in selected patients. It is advocated in the ACPGBI guidance (but this
published document is now quite dated).
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Adjuvent therapy in colonic cancer

The survival of patients with nodal disease and poor prognostic features
following colo-rectal resections has dramatically improved. This is due in part
to an improvement in surgical technique, such as widely adopting TME, sub
specialisation and improved staging.

In the context of colonic cancer adjuvent therapy tends to mean
chemotherapy, radiotherapy to the abdomen is poorly tolerated by the small
bowel and is associated with a high incidence of radiation enteritis.

Chemotherapy for colonic cancer

« 3FU and folinic acid (Leucovorin). The 5FU is an antimetabolite and its
action is potentiated with leucovorin.

* 5FU and oxaliplatin. When combined with 5FU and folinic acid it is
known as thel FOLFOX regime.

* [Capcetabine'is an oral prodrug of 5FU and is used in patients with
metastatic disease or in patients with Dukes C disease.

» lIrinotecanmay be used in combination with 5FU and folinic acid, the
FOLFIRI regime}

«  The monoclonal antibody getuximalb'may be useful for patients with wild
type KRAS. It is either given alone or together with irinotecan.

Adverse effects
« Neuropathy is the main side effect of oxaliplatin. It is also ototoxic
though less than the other platinum chemotherapy drugs.
» Side effects of 5FU include; myelosuppression, mucositis, dermatitis
and diarrhea.

+ Side effects of irinotecan are severe diarrhea and extreme suppression
of the immune system.

INVOLVEMENT OF THE MESENTERY IS NOT UNCOMMON WITH SMALL
BOWEL CARCINOID AND THIS COUPLED WITH VASCULAR AND
LUMENAL COMPROMISE WOULD ATTRACT A RECOMMENDATION FOR
PRIMARY RESECTION. THE ONLY CONTRA-INDICATION TO THIS
APPROACH WOULD BE A LACK OF SKILL IN PERFORMING THIS TYPE
OF SURGERY IN WHICH CASE THE PATIENT SHOULD BE CLOSED AND
REFERRED TO A COLLEAGUE OR TERTIARY CENTRE.
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Carcinoid tumours

Carcinoids are rare neuroendocrine tumours with and incidence of 1.2-2.0 per
100,000 per year. Approximately 70% are located in the Gl tract. They are
usually classified according to their location. Foregut carcinoids affect the
lungs, thymus, stomach, duodenum and pancreas. Midgut carcinoids affect
the affect the small bowel and proximal colon. Hindgut carcinoids affect the
distal colon and rectum. Of these, the midgut carcinoids display the classical
appearances, originating from enterochromaffin cells with a positive silver
histological staining response due to their serotonin production. The non
classical carcinoids are technically regarded as being neuroendocrine
tumours.

Carcinoids are termed as being well or poorly differentiated based on their
histological appearances, mitotic index and proliferation index. The latter is
assessed through the use of the immunohistochemical stain to Ki67. Poorly
differentiated tumours have, as expected, a high rate of mitotic activity and
proliferation index.

The focus here will primarily be on midgut and rectal carcinoids.

Small intestinal carcinoids have increased in frequency and account for 30%
of all carcinoid tumours. They have a predilection for occurrence in the
terminal ileum. And in their early stages may appear as being little more than
a flat, fibrotic submucosal lesion. Enterochromaffin cells are located deep in
the small bowel crypts thereby accounting for this appearance. Lymph node
metastasis may occur and it is hot unusual for the lymph nodes to be
significantly larger than the lesion from which they originated. These tumours
can display a marked desmoplastic reaction with puckering and shortening of
affected mesentery being commonplace. The result of this is that vascular
compromise of significant distal regions of small bowel can occur and
represent a considerable resectional challenge.

Liver metastasis may occur and liver involvement is typically diffuse. The
classical carcinoid syndrome tends not to occur without liver involvement and
comprises;

e Diarrhoea
Cutaneous flushing
Heart valve fibrosis
Bronchoconstriction

L

D\}-\\i@“

Diagnosis /)
When lesions are resected this is typically histological: A biochemical <
assessment through the measurement of 5-HIAA in 24 hour urine’ <
measurements is an important part of follow up and elevated values are
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typically seen in advanced disease. An alternative method is the

measurement of plasma chromogranin A. CT scanning is useful in staging

distant disease, identification of the primary lesion through the use of this

modality of imaging is unusual. Somatostatin receptor scintigraphic scanning ﬁ
is a more sensitive test. =0 E eonn q

Rectal carcinoids are an important sub group of lesions. They are often
identified as incidental lesions. Local evaluation is usually achieved through a
combination of pelvic MRI scanning and endoscopic USS.

Treatment

Surgical resection of carcinoid tumours is the mainstay of treatment and the
only realistic prospect of cure. Smaller lesions of the appendix (1-2cm or less)
of the appendix are sufficiently treated by simple appendicectomy alone.
Small rectal lesions (1-2cm or less) can usually be managed through the use
of local excision alone and a TEMS approach may achieve this. Larger rectal
lesions may require formal resection and TME. Palliation and even cure can
be effectively achieved by resection mesenteric disease. However, the
procedures are challenging and vascular control can be difficult.

Medical therapy with somatostatin analogues is an important adjunct to
treatment in those with advanced disease. Not least, because chemotherapy
confers very limited benefit. They are relatively radioresistent tumours.

lleostomy

lleostomies are generally fashioned in the right iliac fossa in a triangle
between the anterior superior iliac spine, symphysis pubis and umbilicus.
They should lie one-third of the distance between the anterior superior iliac
spine and umbilicus. A 2cm skin incision is made and dissection continued
through the rectus muscle. A cruciate incision should be made, and generally
dilated to admit two fingers. The ileum is brought through the incisions and
should generally be spouted to a final length of 2.5cm. lleostomies that are
too short may cause problems with appliance fixation and those which are too
long may cause problems with tension and subsequent ulceration or
prolapse.

Complications following ileostomy construction include dermatitis (most
common), bowel obstruction (usually adhesional) and prolapse.

lleostomy output is roughly in the range of 5-10ml/Kg/ 24 hours. Output in
excess of 20ml/Kg/24 hours usually requires supplementary intravenous
fluids. Excessive fluid losses are generally managed by administration of oral
loperamide (up to 4mg QDS) to try and slow the output. Foods containing
gelatine’' may also thicken output. Early high output is not uncommon and
most patients (50%) will respond to conservative management.
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Drains and diverting stomas in rectal surgery

Rectal surgery in the form of low anterior resection is compromised by a
relatively high incidence of anastomotic leaks. Whilst not all of these may be
clinically significant there is little doubt that they can pose considerable
challenge for surgeons. The incidence varies but is generally accepted to be
between 8 and 20%. Here we consider the role of two factors that may
modulate this process; the use of drains and diverting stomas.

Drains

The reason underpinning drain usage is that evacuation of fluid from the
tissues surrounding a rectal anastomosis prevents secondary infection which
may subsequently compromise the join. Opponents of this suggest that such
a strategy may, in fact, have the opposite effect and increase the risk of leak.
A Cochrane review into this practice was undertaken (1), and the conclusion
was that insertion of drains had no robust evidence base. The trials they
considered did not show that drain insertion conferred any benefit in the
prophylaxis against leakage.

Stomas

In view of the high risk of leak, the vast majority of surgeons performing rectal
cancer surgery will consider defunctioning the rectum in order to reduce the
clinical sequelae of anastomotic leakage. In practice two main options are
available, that of loop ilesostomy or loop colostomy. A Cochrane review (2) of
this topic identified the outcomes below:

Outcome measure Finding

Mortality No difference between stoma types
Wound dehisence
Anastomotic leak

G
Ve

ey
' .L@kd /
Re-operation éo ; g
Stoma prolapse | More common with loop colostomy U@wﬁv
.
Stoma closure Lower wound sepsis rate with
; ileostomy

A significant technical factor which is not addressed in this review is the
increased danger that is posed by the technical factors which govern loop
colostomy closure. In practical terms the loop will usually be a transverse loop
colostomy. If this is constructed distal to the middle colic vessels then the
risks posed to the distal colon in stoma take down are considerable, and
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could lead to necrosis of the distal colonic conduit. An additional factor, which
is also not discussed in the review is the better healing of a small bowel
anastomosis over a colonic one. Whilst they did formally address this in the
review in terms of anastomotic leak rates. Clearly some patients undergoing
rectal cancer surgery will have undergone either short or long course
chemoradiation. With modern techniques the radiation dose to the small
bowel residing in the pelvis is small. If the bowel from which a stoma is to be
constructed, shows radiation changes, it should not be used.

Therefore the choice of defunctioning stoma remains one of surgeons @6/9/ WQ&‘L’
preference. In the UK most surgeons would tend to prefer loop ileostomy. Qj ‘f '

Toxic megacolon
Toxic megacolon is mainly associated with severe ulcerative colitis and
colonic Crohn's disease.

Amoebic dysentery may progress to:

amoeboma
fulminant colitis (made worse by loperamide)
toxic megacolon, and
colonic ulcers.
It may also lead to perforation.

Other complications of amoebiasis include stricture formation, haemorrhage,
and amoebic liver abscess.

Toxic megacolon can also result from Clostridium difficile infection.
Pseudomembranous colitis is caused by Clostridium difficile and associated
with antibiotic use. Symptoms vary from mild diarrhoea to fulminating toxic
megacolon. Salmonella is also a recognised cause, particularly in children,
Salmonella enterocolitis produces colitis, acute appendicitis in the young and
mesenteric thrombosis in the elderly.

Pneumatosis cystoides intestinalis is associated with chronic bronchitis
(multiple gas filled cysts in sub-mucosa of colon). It is mainly asymptomatic,
but can cause abdominal pain, diarrhoea and rupture to produce
pneumoperitoneum.
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Microscopic changes in colitis

The microscopic changes present in the various types of colitis are a common
theme in the FRCS exam.

Type of colitis ' Microscopic appearances

Cytomegalovirus . Large intra nuclear inclusion body and
CHNV \ mcfxt/\;) ) N\ smaller cytoplasmic inclusions

Ulcerative colitis | = Alteration of crypt architecture.
’- Branching crypts with marked
deviation of the crypt axis from
the perpendicular; variation in
crypt size and/or shape;
shortened crypts, with bases of
crypts elevated off the A
muscularis mucosae @QN\
+ Dense neutrophilic infiltrates
and neutrophils in crypts (crypt ¢
abscesses) M
« Ulceration may be identified,
although fissuring is often

absent

Crohns disease ~+  Areas of chronic inflammation, M
comprising increased lamina o

¢ i \ o A

propria plasma cells and Q A0
lymphocytes, in association '\
with chronic architectural &\NV
distortion with patchy, mild to N

x4 @
severe, neutrophilic o

inflammation, including
neutrophilic cryptitis, crypt
abscesses, or erosions/ulcers

«  Skip lesions

*  Granulomas

*  Sub mucosal fibrosis

*  Fissuring

Radiation enteritis * Disordered crypts
«  Endarteritis obliterans
«  Fibrosis of the lamina propria
*  Ulceration and fistulation
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Infective colitis

Lymphocytic colitis

Collagenous colitis

Solitary rectal ulcer

Increased cellularity in the
lamina propria

*  Neutrophilic infiltrates

* Loss of crypts

Normal crypts with lymphocytic
- infiltrates

Normal crypts with lymphocytic
infiltrates and collagen deposition in
the lamina propria

Fibromuscular obliteration
*  Surface ulceration
«  Little inflammatory activity

ACUTE DIARRHOEA WITH NORMAL CRYPT ARCHITECTURE=

INFECTIOUS COLITIS

DIFFUSE ABDOMINAL PAIN EARLY IN THE CAUSE OF THE PROCESS
SHOULD RAISE SUSPICION FOR AN INFECTIVE CAUSE. IN THE
CONTEXT OF IBD ABDOMINAL PAIN IS UNUSUAL IN THOSE WHO
HAVE UC (MORE COMMON IN CROHNS). IN EITHER CASE IT WOULD
.BE MOST UNUSUAL SO EARLY IN THE DISEASE PROCESS
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Diarrhoea

World Health Organisation definitions
Diarrhoea: > 3 loose or watery stool per day
Acute diarrhoea < 14 days

Chronic diarrhoea > 14 days

Gastroenteritis - May be accompanied by abdominal
. pain or nausea/vomiting

Diverticulitis | Classically causes left lower quadrant
pain, diarrhoea and fever

Antibiotic therapy . More common with broad spectrum
antibiotics
Clostridium difficile is also seen with
antibiotic use

Constipation causing overflow  Ahistory of alternating diarrhoea and
constipation may be given
- May lead to faecal incontinence in the
elderly
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Chronic Diarrhoea

Irritable bowel syndrome | Extremely common: The most
- consistent features are abdominal
- pain, bloating and change in bowel
 habit. Patients may be divided into
those with diarrhoea predominant IBS
~ and those with constipation
predominant IBS.
~ Features such as lethargy, nausea,
| backache and bladder symptoms may
- also be present

Ulcerative colitis ~ Bloody diarrhoea may be seen.
Crampy abdominal pain and weight
loss are also common. Faecal

~urgency and tenesmus may occur

Crohn's disease . Crampy abdominal pains and
. diarrhoea. Bloody diarrhoea less
- common than in ulcerative colitis.
. Other features include malabsorption,
- mouth ulcers perianal disease and
~ intestinal obstruction

Colorectal cancer ~ Symptoms depend on the site of the
lesion but include diarrhoea, rectal
bleeding, anaemia and constitutional
symptoms e.g. Weight loss and
anorexia

Coeliac disease * Inchildren may present with
' failure to thrive, diarrhoea and
abdominal distension
« In adults lethargy, anaemia,
diarrhoea and weight loss are
seen. Other autoimmune
conditions may coexist

Other conditions associated with diarrhoea include:
«  Thyrotoxicosis
« Laxative abuse
*  Appendicitis with pelvic abscess or pelvic appendix
* Radiation enteritis
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Diagnosis

Stool culture

Abdominal and digital rectal examination

Consider colonoscopy (radiological studies unhelpful)

Thyroid function tests, serum calcium, anti endomysial antibodies, glucose

FAECAL ELASTASE IS USED TO SCREEN FOR PANCREATIC
INSUFFICIENCY.

Faecal calprotectin

Calprotectin is a zinc/ calcium binding protein located in the cytosol of
inflammatory cells. It is normally excreted in relatively low levels in the stools.
In conditions such as IBD, cancer or severe infections excretion will be
increased. This makes the test a useful screening test for those patients
fulfilling the ROME criteria for functional bowel disorders in whom more
complex investigations may not be needed.

The Rome III criteria system was developed to classify the
functional gastrointestinal disorders based on clinical
symptoms. Each disorder has its own set of criteria. For
example, the Rome III criteria for irritable bowel syndrome
(IBS) is as follows:

Symptoms of recurrent abdominal pain or discomfort and a
marked change in bowel habit for at least six months, with
symptoms experienced on at least three days of at least three
months. Two or more of the following must apply:

 Pain is relieved by a bowel movement

» Onset of pain is related to a change in frequency of stool

« Onset of pain is related to a change in the appearance of
stool.
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Ulcerative colitis

Ulcerative colitis is a form of inflammatory bowel disease. Inflammation
always starts at rectum, does not spread beyond ileocaecal valve (although
backwash ileitis may occur) and is continuous. The peak incidence of
ulcerative colitis is in people aged 15-25 years and in those aged 55-65
years. It is less common in smokers.

The initial presentation is usually following insidious and intermittent
symptoms. Features include:

* bloody diarrhoea
* urgency
* tenesmus

* abdominal pain, particularly in the left lower quadrant
* extra-intestinal features (see below)

Questions regarding the 'extra-intestinal' features of inflammatory bowel
disease are common. Extra-intestinal features include sclerosing cholangitis,
iritis and ankylosing spondylitis.

Related to disease
activity

Unrelated to disease
activity

P

i\

Common to both
Crohn's disease (CD)
and Ulcerative colitis
(UC)

Arthritis: pauciarticular,
asymmetric

Erythema nodosum
Episcleritis
Osteoporosis |

Arthritis: polyarticular,
symmetric

- Uveitis
Pyoderma

gangrenosum
Clubbing
Primary sclerosing

~ cholangitis

- (Gluke
Ul ¥
B psC

Notes

Arthritis is the most
common extra-intestinal
feature in both CD and
uc

Episcleritis is more
common in Crohns
disease

 Primary sclerosing

cholangitis is much

. more common in UC

Uveitis is more common

| in UC
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Pathology

+ red, raw mucosa, bleeds easily

« no inflammation beyond submucosa (unless fulminant disease)

« widespread superficial ulceration with preservation of adjacent mucosa
which has the appearance of polyps (‘pseudopolyps’)
inflammatory cell infiltrate in lamina propria
neutrophils migrate through the walls of glands to form crypt abscesses
depletion of goblet cells and mucin from gland epithelium
granulomas are infrequent

[ L] L] ®

Barium enema
* Loss of haustrations
«  Superficial ulceration, 'pseudopolyps’
« Long standing disease: colon is narrow and short -'drainpipe colon’

Endoscopy
- Superficial inflammation of the colonic and rectal mucosa
« Continuous disease from rectum proximally
«  Superficial ulceration, mucosal islands, loss of vascular definition and
continuous ulceration pattern.

Management
- Patients with long term disease are at increased risk of development of
malignancy

Acute exacerbations are generally managed with steroids, in chronic
patients agents such as azathioprine and infliximab'may be used

« Individuals with medically unresponsive disease usually require
surgery- in the acute phase a sub total colectomy and end ileostomy. In
the longer term a proctectomy will be required. An ileoanal pouch is an
option for selected patients

CREATION OF AN ILEO ANAL POUCH IS AN ELECTIVE OPERATION

THIS IS A REGULAR THEME ON THE FRCS CIRCUIT. THE BEST OPTION
FOR UC WHICH IS NOT RESPONDING TO MAXIMAL MEDICAL
THERAPY IS SUB TOTAL COLECTOMY. IN UC THERE IS ALMOST NO
PLACE FOR SEGMENTAL RESECTION AND PRIMARY ANASTOMOSIS
IS UNWISE. RESECTION OF THE RECTUM IN THE PRIMARY SETTING IS
ASSOCIATED WITH CONSIDERABLE MORBIDITY AND NOT
RECOMMENDED.

FAILURE OF MEDICAL MANAGEMENT (ALTHOUGH NOT ALWAYS
ASSOCIATED WITH COMPLICATIONS) ACCOUNTS FOR MOST
COLECTOMIES.
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Toxic megacolon occurs typically in ulcerative colitis.
Known causes of toxic megacolon include:

Crohn's disease

Pseudomembranous colitis

Amoebiasis

Salmonella enteritis

Campylobacter enteritis infection (particularly when antimotility agents
are used), and

Ischaemic colitis.

Pouchitis

* Pouchitis affects up to 50% of patients undergoing restorative
proctocolectomy for ulcerative colitis

* Pouchitis is the most common, long term cause of pouch dysfunction,
chronic pouchitis accounts for 10% of pouch failures

«  Acute pouchitis should be diagnosed by flexible endoscopic
assessment of the pouch together with symptoms (asymptomatic
inflammation of the pouch is common).

* First line treatment is usually with a two week course of oral
metronidazole or ciprofloxacin

« Patients who relapse quickly or who have greater than 3 episodes of
pouchitis per year should be considered for maintenance treatment with
cirpofloxacin or VSL 3 (69 qds)

Typhlitis

Also known as neutropaenic enterocolitis, typhlitis'is an acute, life
threatening, transmural inflammation of the caecum and terminal ileum.
Patients are often severely myelosuppressed (usually as the result of
treatment of leukaemia), the condition has a high mortality.

The usual presentation is in a patient who is markedly myelosuppressed who
develops mucositis, right iliac fossa pain and watery diarrhoea. The clinical
findings depend upon the severity of the condition.

Where there are no immediate indications for laparotomy, the condition is
best assessed by CT scanning. Conservative management consists of
intravenous antibiotics and gut rest. TPN may be required. Where perforation
has occurred, surgery with resection of the affected segment will be required,
a double barreled stoma will usually be fashioned.
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Diverticular disease

Diverticular disease is a common surgical problem. It consists of herniation of
colonic mucosa through the muscular wall of the colon. The usual site is
between the taenia coli where vessels pierce the muscle to supply the
mucosa. Lumenal pressures are highest in the sigmoid colon (the commonest
site) and the rectum is covered in its entirety by muscle and diverticulae are
very rare at this site.

Symptoms
*  Altered bowel habit
* Bleeding

* Abdominal pain

Complications

* Diverticulitis
Haemorrhage
Development of fistula
Perforation and faecal peritonitis
Perforation and development of abscess
Development of diverticular phlegmon

COLOVESICAL FISTULA SHOULD BE MANAGED WITH SINGLE STAGE
RESECTION AND ANASTOMOSIS UNLESS THERE ARE COMPELLING
REASONS NOT TO. LOOP STOMAS IN PARTICULAR OFFER ALMOST

NO CONTROL OF SYMPTOMS IN THIS SETTING.

Diagnosis

Patients presenting in clinic will typically undergo either a colonoscopy or
barium enema as' part of their diagnostic work up. Both tests will identify
diverticular disease. It can be far more difficult to confidently exclude cancer,
particularly in diverticular strictures.

Acutely unwell surgical patients should be investigated in a systematic way.
Plain abdominal films and an erect chest x-ray will identify perforation. An
abdominal CT scan with oral and intravenous contrast will help to identify
whether acute inflammation is present but also the presence of local
complications such as abscess formation.
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I Para-colonic abscess
[l . Pelvic abscess
i Purulent peritonitis

v Faecal peritonitis

Treatment

* Increase dietary fibre intake.

« Mild attacks of diverticulitis may be managed conservatively with
antibiotics.

« Peri colonic abscesses should be drained either surgically or
radiologically.

« Recurrent episodes of acute diverticulitis requiring hospitalisation are a
relative indication for a segmental resection.

» Hinchey IV perforations (generalised faecal peritonitis) will require a
resection and usually a stoma. This group have a very high risk of post
operative complications and usually require HDU admission. Less
severe perforations may be managed by laparoscopic washout and
drain insertion.

ABSCESSES LESS THAN 5CM CAN USUALLY BE MANAGED WITH
ANTIBIOTICS ALONE.
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Haemorroids

Patients typically present with bright red rectal bleeding that occurs onto the
toilet paper and into the toilet pan.

The underlying pathophysiology of haemorroidal disease is the tendency for
the haemorroidal cushions to lose their structural support in the ano rectum.
This results in prolapse and sphincter spasm may secondarily impede venous
return. Further haemorroidal engorgement may occur and the disease may
then propagate.

Many patients with haemorroidal disease are also constipated. However, this
is not universally the case and some may have underlying organic pathology
such as neoplasia, inflammatory bowel disease or an underlying pelvic floor

disorder such as high grade internal prolapse.
treatment options

High fibre diet/ laxatives Suitable for minor haemorroidal
symptoms and disease
Low risk

Rubber band ligation ~ Bands are applied to the base of the
' haemorroidal cushion above the
' dentate line
Mucosal necrosis and subsequent
- fibrosis will tend to result in elevation
of the haemorroids to their normal
location
~ Only likely to succeed if the
- underlying cause is addressed
Injection sclerotherapy Injection of 5% phenol in almond oil at
the base of the haemorroid
~ Deep or ineffective injection may
- result in pelvic sepsis or prostatitis

Milligan - Morgan Involves excision of the haemorroidal
haemorroidectomy - tissue
Good for large volume prolapsed
haemorroids
Excessive tissue excision may result
in anal stenosis
- Pain may be reduced by post
operative oral metronidazole
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Stapled haemorroidopexy - Use of circular stapler to excise the

- haemorroidal base and surrounding
mucosa
Will elevate the cushions into the
anorectum and reduce symptoms
Urgency occurs in up to 20% (though

- usually resolves in the first 6 months)
Large skin tags may be less
effectively addressed with this

technique
Doppler guided haemorroidal Uses doppler device to identify the
artery ligation haemorroidal vessel that is then
~underrun

Additional sutures placed to hitch up
the haemorroidal complex

Low morbidity technique. However,
equipment is expensive

Pitfalls

* Excessive skin removal with open technique may result in anal
stenosis. If severe, an anoplasty may be needed

* ltis important not to confuse high grade internal prolapse or even early
rectal prolapse with haemorroids. Whilst it may be tempting to attempt
to staple this using a haemorroidectomy stapling device this is not
technically a stapled haemorroidectomy so much as a STARR
procedure. Whilst this may be appropriate the equipment and technique
are different and patients should have a comprehensive diagnostic
pelvic floor work up undertaken first
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Anal fissure

Anal fissures are a common cause of painful, bright red, rectal bleeding.
Most fissures are idiopathic and present as a painful mucocutaneous defect
in the posterior midline (90% cases). Fissures are more likely to be anteriorly
located in females, particularly if they are multiparous. Multiple fissures and
those which are located at other sites are more likely to be due to an
underlying cause.
Diseases associated with fissure in ano include:

* Crohns disease

*  Tuberculosis

* Internal rectal prolapse

Diagnosis

In most cases the defect can be visualised as a posterior midline epithelial
defect. Where symptoms are highly suggestive of the condition and
examination findings are unclear an examination under anaesthesia may be
helpful. Atypical disease presentation should be investigated with
colonoscopy and EUA (Examination under Anaesthetia) with biopsies of the
area.

Treatment

Stool softeners are important as the hard stools may tear the epithelium and
result in recurrent symptoms. The most effective first line agents are topically
applied GTN (0.2%) or Diltiazem (2%) paste. Side effects of diltiazem are
better tolerated (1).

Resistant cases may benefit from injection of botulinum toxin or lateral
internal sphincterotomy (beware in females). Advancement flaps may be used
to treat resistant cases.

Sphincterotomy produces the best healing rates (2). It is associated with
incontinence to flatus in up to 30% of patients in the long term.

The ACPGBI position statement is that first line therapy is medical with stool
softeners and agents to relax the sphincter. Surgery is used following failure
of botulinum toxin and may be undertaken without ano rectal manometry
studies in males who have not had previous anal surgery. All others should
have manometry performed. Surgery for high pressure fissures should
include tailored sphinterotomy. For low pressure fissures an advancement
flap should be considered.

WHILST MANY OF THE ABOVE THERAPIES ARE ACCEPTED
THERAPEUTIC INTERVENTIONS FOR FISSURE, NONE HAVE BEEN
SHOWN IN META ANALYSES TO RESULT IN HEALING RATES THAT

ARE SUPERIOR TO SURGERY.
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Fistula in ano

Fistula in ano is a common condition with an incidence of 5.6/ 100,000
females and 12.3 / 100,000 males. Its incidence peaks at between 30 and 40
years of age. Most cases are of cryptoglandular origin.

Classification

Parks classified fistula in the following manner:
Intersphincteric (70%)

Transsphincteric (25%)

Suprasphincteric (4%)

Extrasphincteric (1%)

Aetiology
Fistulas usually arise at the result of anorectal sepsis and up to 40% are
preceded by previous abscess

Goodsalls rule

Fistulas with an external opening lying anterior to an imaginary transverse
line lying in the mid part of the anus will have a direct opening to the dentate
line. Fistulas with an opening posterior to this line aimost always curve
posterior to the anal midline. Openings more than 3cm from the anus usually
do not obey this rule and may occur as the result of secondary tract
formation.

Investigation

Physical examination still constitutes the baseline investigation. In many
cases the tract may be palpable and the internal opening easily identified.
Where the opening is low and the anatomy uncomplicated further detailed
imaging may be unnecessary.

Where the anatomy appears more complex, Crohns disease is present or the
fistula recurrent then further detailed imaging may be required. Endoanal
USS is reported to be 50% better than clinical examination in identifying the
anatomy. MRI scanning is widely appreciated to be the most sensitive
diagnostic test with up to 90% concordance with operative findings.

In those patients at risk of occult sphincter compromise such as multiparous
females or previous sphincterotomy then consideration should be given to
anorectal manometry studies and endo anal USS to classify the functionality
of the sphincter.
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Anal fistula

Fistula in ano is a common complication of peri anal sepsis. Fistulae will have
both an internal opening and external opening, these will be connected by
tract(s). Complexity arises because of the potential for multiple entry and exit
sites, together with multiple tracts. Fistulae are classified into four main
groups according to anatomical location and the degree of sphincter
involvement. Simple uncomplicated fistulae are low and do not involve more
than 30% of the external sphincter. Complex fistulae involve the sphincter,
have multiple branches or are non cryptoglandular in origin[1]

Assessment

Examination of the perineum for signs of trauma, external openings or the
stigmata of IBD is important. Digital rectal examination may reveal the cord
linking the internal and external openings. At the same time the integrity of the
sphincter mechanism can be assessed. Low, uncomplicated fistulas may not
require any further assessment, other groups will usually require more
detailed investigation. For the fistula, the use of endo-anal USS with
instillation of hydrogen peroxide into the fistula tract may be helpful. Ano-
rectal MRI scanning is also a useful tool, it is sensitive and specific for the
identification of fistula anatomy, branching tracts and identifying occult
sphincter involvement[2].

Therapies
Seton suture
A seton is a piece of material that is passed through the fistula between the
internal and external openings that allows the drainage of sepsis. This is
important as undrained septic foci may drain along the path of least
resistance, which may result in the development of accessory tracts and
openings. Their main use is in treating complex fistula. Two types of seton are
recognised, simple and cutting. Simple setons lie within the fistula tract and
encourage both drainage and fibrosis. A cutting seton is inserted and the skin
incised. The suture is tightened and re-tightened at regular intervals. This
may convert a high fistula to a low fistula. Since the tissue will scar
surrounding the fistula it is hoped that this technique will minimise
incontinence[3]. Unfortunately, a large retrospective review of the literature
related to the use of cutting setons has found that they are associated with a
12% long term incontinence rate [4] 7)

—,

Fistulotomy

Low fistulas, that are simple should be treated by fistulotomy once the acute
sepsis has been controlled. Fistulotomy (where safe) provides the highest
healing rates [5]. Because fistulotomy is regarded as having a high cure rate,
there are some who prefer to use this technique with more extensive
sphincter involvement. In these patients the fistulotomy is performed as for a
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low fistula. However, the muscle that is encountered is then divided and
reconstructed with an overlapping sphincter repair. A price is paid in terms of
incontinence with this technique and up to 12.5% of patients who were
continent pre-operatively will have issues relating to continence post
procedure[6]. The same group also randomised between fistulotomy and
sphincter reconstruction and ano-rectal advancement flaps for the treatment
of complex cryptoglandular fistulas and reported similar outcomes in terms of
recurrence (>90%) and disturbances to continence (20%)[7].

Other authors have found adverse outcomes following fistulotomy in patients
who have undergone previous surgery, are of female gender or who have
high internal openings [8], in these patients careful assessment of pre-
operative sphincter function should be considered mandatory prior to
fistulotomy.

Anal fistula plugs and fibrin glue

The desire to avoid injury to the sphincter complex has led to surgeons using
both fibrin glue and plugs to try and improve fistula healing. Meticulous
preparation of the tract and prior use of a draining seton is likely to improve
chances of success.

The use of anal fistula plugs in high transphincteric fistula of cryptoglandular
origin is to be discouraged because of the high incidence of non response in
patients treated with such devices [9]. In most patients, septic complications
are the reasons for failure [10]. The current FIAT trial is re-evaluating the role
of plugs in the treatment of fistula disease.

Fibrin glue is a popular option for the treatment of fistula. There is variability
of reported healing rates In some cases initial success rates of up to 50%
healing at six months are reported (in patients with complex cryptogenic
fistula). Of these successes 25% suffer a long term recurrence of fistula [11].
There are, however, no obvious cases of damage to the sphincter complex
and the use of the devices does not appear to adversely impact on
subsequent surgical options.

Ano-rectal advancement flaps

This procedure is primarily directed at high fistulae, and is considered
attractive as a sphincter saving operation. The procedure is performed either
with the patient in the prone jack knife position or in lithotomy (depending
upon the site of the fistula). The dissection is commenced in the sub mucosal
plane (which may be infiltrated with dilute adrenaline solution to ease
dissection). The dissection is continued into healthy proximal tissue. This is
brought down and sutured over the defect.

Follow up of patients with cryptoglandular fistulas treated with advancement
flaps shows a success in up to 80% patients[12-14]. With most recurrences
occurring in the first 6 months following surgery[12]. Continence was affected
in some patients, with up to 10% describing major continence issues post
operatively. '
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P
Ligation of the intersphincteric tract procedure L l? \
In this procedure an incision is made in the intersphincteric groove and the
fistula tract dissected out in this plane and divided. A greater than 90% cure
rate within 4 weeks was initially reported[15]. Others have subsequently
performed similar studies on larger numbers of patients with similar success
rates.

Fistulotomy at the time of abscess drainage?

A Cochrane review conducted in 2010 suggests that primary fistulotomy for
low, uncomplicated fistula in ano may be safe and associated with better
outcomes in relation to long term chronic sepsis[16]. However, there is a
danger that such surgery performed by non specialists may result in a higher
complication rate and therefore the traditional teaching is that primary
treatment of acute sepsis is incision and drainage only. All agree that high/
complex fistulae should never be subject to primary fistulotomy in the acute
setting.

- Therapy ' ~ Outcomes
Biological agents (anti TNF a drugs) = 50-60% success rates with Crohn's
call.. el - fistulas
Fistulotomy 19% healed at one month and 60% at

~ three months

I et eyt et T syt I — S R -~ MW= = W=

Fistula plug .~ 30% at three months

Mucosal advancement flap - 80% success at 12 months and 40%
~ at 72 months
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Rectal prolapse

Rectal prolapse is a common condition and surgical intervention is not
uncommon. Both internal and external rectal prolapse are recognised. In the
former condition the rectum intusscecepts inside itself. These patients may
present with a'confusing array of pelvic floor symptoms, specifically these will
include, repeated call to stool, obstructed defecation with passage of small
pellety motions. Other features include pelvic pain and bloating although
many other conditions are recognised contributors to this. In external
prolapse the internal rectum comes to lie below the dentate line. The exposed
mucosa may ulcerate and bleed, occasionally vascular compromise and
ischaemia may occur.

Diagnostic work up

* Colonoscopy/ CT colon/ DCBE (double contrast barium enema) to

exclude organic disease

* Ano rectal physiology studies

* Defecating proctogram

* EUAwith circular anal dilating device (CAD) —
Not all cases will require the full investigative process. However, in some
cases the underlying anatomical defect may be elusive and it is these
patients that will often need an EUA to refine the diagnosis.

Anatomical defects

Intra rectal intussceception
Enteroceles

Rectoceles

Full thickness external prolapse

Treatment

Treatment of these disorders is complex; particularly when internal rectal
prolapse is considered. The results of surgery for rectal prolapse disorders
are highly variable. The table below attempts to provide an overview of the
options.
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Procedure

Delormes
rectopexy

MuGsech
4 /)mcd@»\

Altmeirs
procedure

Theirsch
tape

STARR

Principles
of
procedure

Perineal
procedure
with excision
of prolapse
mucosa and
plication of
underlying
rectum

Perineal
recto-
sigmoidecto
my

Encircling
tape partly
occluding
the anus

. Stapled

. transanal
. resection of

prolapse

Full
. thickness

Indications

Full
thickness
external
rectal
prolapse

prolapse

Used mainly

. for treatment
| of rectal

prolapse in
children’

High grade
internal
rectal
prolapse

- with

- obstructed
 defecation
- symptoms

Contra-
indications

Unsuitable
for internal
prolapse

Patients with

| poor
- underlying
. sphincter
. function do

very badly

Internal
prolapse

 Enteroceles

Outcomes

. Recurrence

rates of up
to 50% at 5
years are
not unusual

- Generally

low

' recurrence

rates,

" variable

functional
outcomes

Poor in
adults,

.~ reasonable

in paediatric

~ practice

- Urgency is
. common in
- up to 30%,
. long term

outcome

 data not yet
 available
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Laparoscopi
¢ ventral
mesh
rectopexy

Resectional
rectopexy

Anterior

~ dissection of

rectum to
sphincters,
reduction of
prolapse and
repair using
mesh
sutured to
rectum and
anchored to
sacral
promontary

. Resection of

sigmoid
colon and
upper

~ rectum

High grade
internal
rectal
prolapse,

symptomatic

rectoceles,
external
prolapse

High grade

internal
prolapse

- Unfit for GA

* High risk

| Unfit for GA
' . surgery for

Generally
good, safe
procedure,
even in
elderly, up to
20% may
require a

 posterior

STARR
subsequently
. Concerns
regarding
mesh

erosion

functional

. disease and
~in many

cases

- persistent

hindgut

. inertia may
- resultin

recurrent

| symptoms.

Surgical preferences vary, in general terms the majority of UK surgeons
would consider a younger patient with prolapse symptoms for a laparoscopic
rectopexy. Whilst an older medically unfit patient with an external prolapse is
generally offered a Delormes. In North America the resectional procedures
are still extremely popular.
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Faecal incontinence \é\' &\ e

In all sexes the physiological function of the anal sphincter deteriorates with
ageing. In the vast majority of cases this amounts to little more than episodic
loss of flatus control with little lifestyle disruption. In others, faecal
incontinence may be a life changing event culminating in care home
admission.

Pathophysiology

Normal continence relies on a balance between intraluminal pressure and a
steady state constant function of the internal anal sphincter. Recruitment of
the external anal sphincter may be required when a decision is made to
consciously delay or defer defecation. Innervation of the anal sphincter is via
the sacral nerve roots S2,3 and 4 relayed via the pudendal nerve. Autonomic
fibres from within the colon and externally will innervate the internal sphincter.
The rectum itself is a capacitance organ and can usually receptively relax up
to volumes of approximately 200ml, after which the call to stool will
progressively increase.

Neuronal factors Pudendal neuropathy
Pudendal nerve entrapment
Cauda equina

Rectal factors .~ Decreased compliance due to internal
rectal prolapse, tumours or polyps
~ Hypersensitive rectum
Constipation with overflow
Diarrhoea

Sphincter related factors Obstetric related sphincter injury

| Failed sphincter repair

| latrogenic trauma (e.g. Lords

' Procedure)

' Previous surgery for anorectal
malformation (e.g. posterior sagittal
anorectoplasty)

Assessment ;
The Cleveland Clinic (Wexner) faecal incontinence score takes into account
five parameters that are scored on a scale from zero (absent) to four (daily)
frequency of incontinence to% gas; liquid;*solid, of need to wear pad, and of
lifestyle changes. As a general rule a score of 9 or more equates to severe
impairment of quality of life. Scoring patients symptoms at presentation is
important as it is very difficult to assess therapeutic responses without this
objective criteria.
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Diagnostic evaluation

To accurately categorise patients the usual diagnostic process will
necessitate a luminal study to exclude organic disease. Patients with minimal
symptoms being considered for simple drug treatments such as loperamide
do not probably warrant further investigation at presentation. In those who do
not respond to simple measures a formal series of diagnostic tests is
important. These will typically include; ano rectal physiology studies (ARP),
endo anal ultrasound (EUS) and (if there are symptoms of pelvic outlet
obstruction) a defecating proctogram.

The EUS and ARP are the most helpful tests and will delineate sphincter
injuries and assess the sensitivity of the rectum as well as resting sphincter
pressures.

Treatment options

First line treatment is with drugs such as loperamide or laxative to try and
control the bowel. In most cases this is all that will be required. More intensive
treatments may be introduced based on the results of investigations (see
above).

Biofeedback Changes in toileting habits, simple to
implement but time consuming and
costly.

Rectal irrigation .~ Small number of patients find this

helpful as the empty rectum gives
them independence, in most cases
retrograde irrigation is used a small

- number of patients may benefit from
an ACE procedure.

Sphincter repair Anterior overlapping sphincter repair
gives the best results. However, with
time function in most patients

~ deteriorates. Post anal repairs for
' incontinence give poor outcomes and
are best avoided.

Sacral neuromodulation Popular technique with promising
. outcome data. Traditionally consists
of two phases (test phase and
permanent implant phase).
Permanent implants are generally
only implanted into responders.
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Artificial sphincter Due to success of SNS these are less
| frequently used. Gracilloplasty is one
such technique, full diagnostic work
' up and patient counseling required.
Stoma These remain a definitive option for
selected patients, they may be most
useful in patients with conditions such
as multiple sclerosis where they
~ actually facilitate care. Stomas for
- incontinence must be end stomas.

Sacral neuromodulation

SNS is a popular option for the treatment of faecal incontinence. As stated
above the treatment is introduced in two phases. The first phase involved the
placement of a temporary electrode into the S3 or (less often) S4 foramina.
The temporary electrode is connected to an energy source (clip on battery
box - size of pager). Two types of temporary wire are used, the PNE wire is
small and very flexible. It is prone to migration and can easily dislodge and
fall out. If this happens early in the trial period then the test is uninformative.
Remove of the PNE wire is an outpatient procedure and well tolerated by
patients. It is very unusual for the PNE wire to remain in situ for more than 2
weeks. Longer trial periods can be achieved by inserting a different type of
trial wire, the tined lead. The tined lead is a barbed device, these deploy once
the wire is in situ. The barbs prevent the device being dislodged. However,
the insertion of this device requires x-ray guidance, the wire itself is more
expensive and a general anaesthetic is required for its removal.

During the test phase of treatment the patients are asked to keep a diary.
This allows an objective assessment of their response to treatment.
Responders will have a permanent SNS device inserted. The permanent
device is relatively small and usually sits in a pocket over the gluteal muscle.
If a tined lead was not inserted during the test phase then it will be at the time
of permanent implant insertion.

The procedure is generally performed as a daycase.

Post operatively, the device can be programmed in many different ways to try
and obtain the best functional outcome.
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Colonic pseudo-obstruction

Colonic pseudo-obstruction is characterised by the progressive and painless
dilation of the colon. The abdomen may become grossly distended and
tympanic. Unless a complication such as impending bowel necrosis or
perforation occurs, there is usually little pain.

Diagnosis involves excluding a mechanical bowel obstruction with a plain film
and contrast enema. The underlying cause is usually electrolyte imbalance
and the condition will resolve with correction of this and supportive care.
Patients who do not respond to supportive measures should be treated with
attempted colonoscopic decompression and/ or the drug neostigmine. In rare
cases surgery may be required.
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Vascular

Acute limb ischaemia

« Thrombosis of a pre-existing site of atherosclerosis if the commonest
cause of acute limb ischaemia

* Acute thrombosis of popliteal anuerysms poses the greatest threat to
the limb

* Sudden occlusion of a large proximal vessel results in the typical
appearances of acute limb ischaemia

Clinical appearances
* Less than 6 hours - white leg
* At 6-12 hours -mottled limb with blanching on pressure
«  More than 12-24 hours - fixed mottling

Management of acutely ischaemic leg

Clinical picture Treatment

White leg with sensorimotor deficit Surgery and embolectomy
D.Lisi.(y-lég, mild ana;sthé.ia iA-ngiograp“Hy- | |
Fixed mottling . | ~ Primary amputation

Role of thrombolysis
* Intra arterial thrombolysis is better than peripheral thrombolysis
* Mainly indicated in acute on chronic thrombosis
* Avoid if within 2 months of CVA or 2 weeks of surgery
»  Aspiration of clot may improve success rate if the thrombosis is large

Surgery

»  Both groins should be prepared

« Transverse arteriotomy is easier to close

*  Poor inflow should be managed with iliac trawl- if this fails to improve
then consider a femoro-femoral cross over or axillo-femoral cross over.

+ Acheck angiogram should be performed on table and prior to closure

«  Systemic heparinisation should follow surgery

*  Fasciotomy should be considered if the time between onset and
surgery exceeds 6 hours
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Peripheral arterial disease

«  20% of those aged over 60 have peripheral vascular disease. Of these
20% will progress to disabling symptoms and acute limb ischaemia

« Risk factors include smoking, dyslipidaemia and diabetes. All should be
addressed early in the process

« ABPI's should be recorded in all cases and the nature of the pulse
signal noted

. Initial screening for lesions should be with duplex scanning. Magnetic
resonance angiography is then undertaken. CT angiography is reserved =
for those cases where MRA is contra indicateds Formal direct puncture
angiography should be used in exceptional cases for diagnostic
purposes

«  First line management of intermittent claudication should include risk
factor modification and supervised exercise programmes

«  Patients with worsening symptoms, tissue loss or rest pain require
intervention. Where possible angioplasty should be considered as first
line management.

. Disease (rather than occlusion) of the aorto-iliac and femoral systems
should be treated with angioplasty alone as a first line therapy

- Stent insertion may be indicated where true occlusions are present.
Stents should be of the bare metal type

« Individuals who do not wish to be considered for surgery/ angioplasty
and who have worsening symptoms may benefit from naftidrofuryl
oxalate (vasodilator)

«  Chemical sympathectomy may be of benefit (ideally conducted within
context of RCT’s)
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Thrombolysis for acute limb ischaemia

Thrombolytic therapy is now a part of the management of acute limb
ischaemia. Mechanical methods such as clot aspiration may be used in
combination. The components of the procedure include vessel puncture and
penetration of the clot with an infusion catheter. Heparin is run down the
sheath. In most cases the agent of choice is alteplase and this is infused into
the clot directly. Continuous infusion and boluses are both used. Heparin is
given concurrently. Alteplase gives the best responses in terms of clot
resolution and its mode of action is as a tissue plasminogen activator. It has a
half life of 5 minutes.

Adverse events

Minor heamorrhage from catheter site in 40%
CVAin 1-2%

Distal trashing in 4%

Re-perfusion injury in 2%

Contraindications
Total limb anaesthesia
Mottling

Paralysis

Swollen or tense muscle
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Management of lower limb arterial disease ){

Patients with arterial disease of the lower limb will often present with
symptoms of intermittent claudication. The pain is intermittent and will
typically be relieved by rest and be worse when walking up hills which helps
to distinguish it from other causes of lower limb pain. Risk factors for arterial
disease are well known and should be addressed early. |

Individuals with minimal symptoms and a reasonable exercise tolerance
should usually be managed conservatively. In individuals whose condition
progresses or those who develop symptoms of critical ischaemia will typically
require further treatment.

Critical limb ischaemia typically occurs in patients with advanced
atherosclerotic disease of the lower limb. Tissue loss and rest pain are both
well recognised features and such symptoms require prompt investigation. As
a minimum ABPI measurements and arterial duplex scanning should be
performed. Treatment of underlying risk factors is essential and all patients
should be receiving antiplatelet agents, statins and have stopped smoking.
Based on duplex appearances it needs to be determined whether
reconstructible or non reconstructible disease is present. As a general rule
isolated, short segment, proximal arterial lesions are far more readily
reconstructible than distal multiple lesions with poor run off in a patient who is
diabetic and in such circumstances serious consideration should be given to
primary amputation.
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Trials evaluating treatment of limb ischaemia

Trial Population Therapeutic Outcome
interventions

Veterans Males in North Surgical No difference
America (n=263) with bypass . between two
stenotic lesion greater = (n=126), PTA treatments
than 80% and (n=129)
symptoms

STILE 237 men and women Surgery Vs - Favors surgery
from North America Thrombolysis |
and Canada,  with urokinase
Claudicants (n=80), or rt-PA

Rest pain (n=83), J
Tissue loss (n=74) ;

Lundgren Swedish claudicants Surgery . Favors surgery
study without tissue loss, (endarterectom | where exercise
male and female y, bypass using | fails
(n=50) vein or
prosthetic
material Vs
exercise)
Holm Study Swedish patients - Either surgery | Similar
' (men and women or PTA | outcomes
n=102), critical limb . though noted
~ ischaemia or rest pain | that PTA
and with an occlusion | patients had
~ or significant stenosis ‘ . fewer short
| (>75% narrowing of ~ term
lumen) 6¢cm or shorter . complications

in the common iliac,
external iliac, femoral
~ or popliteal artery.

More recently the management of patients with severe limb ischaemia was
addressed in the BASIL trial. In this trial patients were randomised to either
‘surgery or angioplasty. The trial was first conceived in 1996 and preliminary
data published in 2005. At this stage there was no overall difference noted
between the two treatment arms (5). A larger review of all trials in a
subsequent Cochrane review found a trend towards higher patency rates at 1
year in those who had undergone surgical bypass (6). As with many of these
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trials there have been comments in relation to the fact that modern
angioplasty techniques differ considerably from those used over 10 years
ago. The BASIL participants were followed up beyond the initial reporting
period and their data analysed according to treatment received which allowed
for cross overs, this tended to favour surgical bypass with vein as a primary
treatment. Where this was not possible the next best results were seen with
percutaneous angioplasty Bypass with prosthetic material generally gave the
worst results (7). A separate review has identified a strong body of evidence
favouring vein over PTFE for bypass surgery (8). For below knee bypass
surgery the use of a Miller Cuff with PTFE is recognised as improving patency
rates, but does not improve overall limb salvage rates(9). The benefits of
improved outcomes that are noted with surgery do come with an increase in
length of stay and complications related to wound infections in the early post
procedure period compared to primary angioplasty (10).

Surveillance of grafts

Historically there was a tendency to subject all individuals who had
undergone infra inguinal bypass surgery to long term duplex surveillance. The
usefulness of routine duplex ultrasound graft assessment in above knee infra
inguinal bypass surgery is debatable and confers little in the way of additional
benefit, whilst it certainly incurs additional costs.

Stent or no stent in SFA Disease?

Where lesions in the SFA have been deemed suitable for treatment with
angioplasty the debate then centres on whether a stent should be used. The
use of stents in TASC type A and B lesions confers no benefit and increases
costs. In more complex lesions TASC C and D it improves patency rates,
these findings are similar to those identified in a review of the trials by the
Cochrane group .
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Classification Systems
TransAtlantic Inter-Society Consensus (TASC): morphological
stratification of femoropopliteal lesions

TASC type A Single stenosis <3 cm of the superficial femoral

femoropopliteal artery or popliteal artery.

lesions

TASC type B ' Single stenosis 3 to 10 cm in length, not involving the
femoropopliteal distal popliteal artery

lesions Heavily calcified stenoses 3 cm in length

Multiple lesions, each <3 cm (stenoses or occlusions)
Single or multiple lesions in the absence of
continuous tibial run-off to improve inflow for distal
surgical bypass.

TASC type C Single stenosis or occlusion longer than 5 cm

femoropopliteal Multiple stenoses or occlusions, each 3to5cmin
lesions length, with or without heavy calcification.

TASC type D Complete common femoral artery or superficial
femoropopliteal ~ femoral artery occlusions or complete popliteal and
lesions proximal trifurcation occlusion

5 YEAR PATENCY RATES WITH VEIN = 66% S
5 YEAR PATENCY RATES WITH PTFE = 47% (ABOVE KNEE) )\/‘)/
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Vascular graft infection

Graft infections are not an uncommon occurrence and typically affect
between 1 and 8% of vascular procedures. The toxic combination of frail
patients, poorly vascularised or necrotic tissues and prior colonisation with
organisms such as MRSA create an ideal environment for infection.

Classification

Two systems are in mainstream use, those of Samson(1) and Szilagyi(2). The
Samson system recognises 5 categories; ranging from stage | infection
(dermal) through to stage 5 (exposed anastomosis, bacteraemia and
haemorrhage). The Szilagyi system has three grades grade 1 (dermis)
through to grade3 (involves graft). Both are in routine use.

Cause

There are many causes of graft infection, the incidence of MRSA infection in
aortic and extremity grafts has increased during the past decade and is one
of the leading causes of graft infection (3, 4).

Prevention

Many methods have been implemented to try and reduce the incidence of
graft infection. In a 2006 Cochrane review Stewart et al concluded by stating
that the only intervention with a robust evidence base was that of prophylactic
antibiotic administration (5).

Management

This is controversial, some argue in favour of graft excision, others for lesser
procedures citing medical co-morbidity as a reason for conservatism (6). In
the extremity the options of graft excision, revision or even amputation are all
viable, there is some evidence that VAC therapy may be safe even on
exposed prosthetic graft material(7, 8) and carries less morbidity.
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Arterial occlusions/ insufficiency

Arterial occlusions may occur as a result of a number of processes. The
typical clinical scenarios are outlined below.

Cause of
occlusion

Embolus

Thrombosis

Vasospasm

Steal
syndromes

Vasculitis

Vessel diameter and vasculitis classification

Typical pictu're

. Sudden onset

Depending upon level of occlusion; limb may show typical
features of pain, loss of pulses and pallor. Sensory

. perceptive changes may also be present

~ Usually known disease and prodromal symptoms e.g.

- claudication

. Disruption to flow may be incomplete

" If background disease process present then collaterals may
. be present and picture less dramatic

~ May be due to Raynauds and affect extremities

Symptoms are often temperature related
Discolouration of the hands may occur (pale, dark, red)

~ Symptoms improve during pregnancy (hyperdynamic

circulation)

' Ocour secondary to arteriovenous fistula, or partial arterial
| occlusions (e.g. cervical rib)

Pain and diminished pulses distal to fistula are seen

Aorta and branches « Takayasu's arteritis

- Buergers disease
«  Giant cell arteritis

Large and medium sized arteries « Buergers disease

«  @Giant cell arteritis
«  Polyarteritis nodosa

Medium sized muscular arteries -+ Polyarteritis nodosa

- Wegeners granulomatosis

Small muscular arteries «  Wegeners granulomatosis

+ Rheumatoid vasculitis
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Takyasu;s * Inflammatory, obliterative arteritis affecting aorta and
arteritis _ branches

« Females> Males

«  Symptoms may include upper limb claudication

»  Clinical findings include diminished or absent pulses
« ESR often affected during the acute phase

Buergers «  Segmental thrombotic occlusions of the small and
disease medium sized lower limb vessels
+  Commonest in young male smokers
«  Proximal pulses usually present, but pedal pulses
are lost
«  An acuter hypercellular occlusive thrombus is often
present
«  Tortuous corkscrew shaped collateral vessels may
be seen on angiography

Giant cell .« Systemic granulomatous arteritis that usually affects
arteritis f3 large and medium sized vessels
 Females > Males
»  Temporal arteritis is commonest type
«  Granulomatous lesions may be seen on biopsy
(although up to 50% are normal)

Polyarteritis - Systemic pecrotising vasculitis affecting small and

hodosa medium sized muscular arteries

& «  Most common in populations with high prevalence of
hepatitis B

- Renal disease is seen in 70% cases
«  Angiography may show saccular or fusiform
aneurysms and arterial stenoses

Wegeners »  Predominantly affects small and medium sized
granulomatosis | arteries
.« Systemic necrotising granulomatous vasculitis
«  Cutaneous vascular lesions may be seen
(ulceration, nodules and purpura)
»  Sinus imaging may show mucosal thickening and air
fluid levels |

Conditions such as Buergers disease are markedly helped by smoking
cessation. Immunosuppression is the main treatment for vasculitides.
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Tender temporal arteries
Jaw gets tired chewing.

=z

Physical exam and
labs are otherwise
nontevealing.

Tem poral Ar';lﬁ

E asy to diagnose and la
treat - if you think of it,

about my
i grand- |}
children! ’ ;
Easily mistaken for

"tension headaches"

-- until one or bath

Most patients also have
polymyalgia rheumatica,
muscle aches easily
mistaken for "rheumatism "

Granulomatous thickening ~
of the inner portions of
the branches of the
external carctid arteries.

May-Thurner syndrome

Narrowed left iliac vein :
(by pressure from right iliac artery) —_

wC
inferior

vena cava - : \ aorta

common common
iliac vein iliac artery
& Staphayt hoe, &0

eyes suddenly go blind.

Tip: These pstients have high sed rates!
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Aneurysmal disease of the abdominal aorta- screening
and definitions

Definition

Abdominal aortic aneurysms are dilatations of the abdominal aorta of greater
than 30mm diameter in the AP or transverse plane. This represents >2
standard deviations away from the norm for both males and females.

Risk groups

The UK Chichester and MASS trials and US Veterans studies have all
identified Caucasian smokers, aged between 50 and 79 as having the highest
prevalence of disease. In the UK 4.9% of people in this group were found to
have aneurysms.

The high prevalence and asymptomatic nature of the condition led to the
planned introduction of screening for the disease. In the MASS trial the
internal diameter of the aorta was measured and those greater than 3cm
deemed aneurysmal.

UK screening programme
» Single USS of the aorta of males aged 65 years.
«  High risk patients (e.g. positive family history) may be screened outside
of the screening programme.
- Screening females has no cost benefit
« Centres receiving screening patients must have operative mortality of
less than 5% for open surgery and less than 2% for EVAR

Aortic size Screening category Outcome

2.9mm or less Normal No further imaging

30-44mm Small aneurysm ﬁepeat annual USS

45-54mrﬁ Medium al.wc.a;r.y.‘sm usSS af three monthly
) intervals

55mm or greater | Large aneurysm  Urgent vascular

surgical referral
- (within 2 weeks) for
CT angiography
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Aneurysm size and rupture risk

Size in mm 12 month rupture risk

30-39 ' | | 0%

40-_49, o (il N | AT A T R e 1 "

70mm or greater _ . ; | “33%
Driving

«  Notify DVLA at 6¢cm
« 6.5cm license to drive suspended
« Lorry drivers cannot drive once aneurysm exceeds 5.5cm

Females
AAA is much less common in females and none of the trials were adequately

powered to demonstrate the impact of interventions in this group. Aortic sizes
are smaller in women and so usually a cut of size of 5.2cm should be
considered for surgical repair.
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Abdominal aortic aneurysm

Abdominal aortic aneurysms are a common problem in vascular
surgery.

They may occur as either true or false aneurysm. With the former all 3
layers of the arterial wall are involved, in the latter only a single layer of
fibrous tissue forms the aneurysm wall.

True abdominal aortic aneurysms have an approximate incidence of
0.06 per 1000 people. They are commonest in elderly men and for this
reason the UK is now introducing the aneurysm screening program with
the aim of performing an abdominal aortic ultrasound measurement in
all men aged 65 years.

Causes

Several different groups of patients suffer from aneurysmal disease.
The commonest group is those who suffer from standard arterial
disease, i.e. Those who are hypertensive, have diabetes and have
been or are smokers.

Other patients such as those suffering from connective tissue
diseases such as Marfan's may also develop aneurysms. In patients
with abdominal aortic aneurysms the extracellular matrix becomes
disrupted with a change in the balance of collagen and elastic fibres.

Management

Most abdominal aortic aneurysms are an incidental finding.

Symptoms most often relate to rupture or impending rupture.

20% rupture anteriorly into the peritoneal cavity. Very poor prognosis.
80% rupture posteriorly into the retroperitoneal space

The risk of rupture is related to aneurysm size, only 2% of aneurysms
measuring less than 4cm in diameter will rupture over a 5 year period.
This contrasts with 75% of aneurysms measuring over 7cm in diameter.
This is well explained by La Places'’ law which relates size to transmural
pressure.

For this reason most vascular surgeons will subject patients with an
aneurysm size of 5cm or greater to CT scanning of the chest, abdomen
and pelvis with the aim of delineating anatomy and planning treatment.
Depending upon co-morbidities, surgery is generally offered once the
aneurysm is between 5.5cm and B6em.

Indications for surgery

Symptomatic aneurysms (80% annual mortality if untreated)
Increasing size above 5.5cm if asymptomatic
Rupture (100% mortality without surgery)
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Surgical procedures
Abdominal aortic aneurysm repair

Procedure:

GA

Invasive monitoring (A-line, CVP, catheter)

Incision: Midline or transverse

Bowel and distal duodenum mobilised to access aorta.

Aneurysm neck and base dissected out and prepared for cross clamp
Systemic heparinisation

Cross clamp (distal first)

Longitudinal acrtotomy

Atherectomy

Deal with back bleeding from lumbar vessels and inferior mesenteric artery
Insert graft either tube or bifurcated depending upon anatomy

Suture using Prolene (3/0 for proximal , distal anastomosis suture varies
according to site)

Clamps off: End tidal CO. will rise owing to effects of reperfusion, at this point
major risk of myocardial events.

Haemostasis

Closure of aneurysm sac to minimise risk of aorto-enteric fistula

Closure: Loop 1 PDS or Prolene to abdominal wall

Skin- surgeons preference

 Post operatively:

ITU (Almost all)

Greatest risk of complications following emergency repair

Complications: Embolic- gut and foot infarcts

Cardiac - owing to premorbid states, reperfusion injury and effects of cross
clamp

Wound problems

Later risks related to graft- infection and aorto-enteric fistula

Special groups

Supra renal AAA
These patients will require a supra renal clamp and this carries a far higher
risk of complications and risk of renal failure.

Ruptured AAA

Preoperatively the management depends upon haemodynamic instability. In
patients with symptoms of rupture (typical pain, haemodynamic compromise
and risk factors) then ideally prompt laparotomy. In those with vague
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symptoms and haemodynamic stability the ideal test is CT scan to determine
whether rupture has occurred or not. Most common rupture site is
retroperitoneal 80%. These patients will tend to develop retroperitoneal
haematoma. This can be disrupted if Bp is allowed to rise too high so aim for

Bp 100mmHg.

Operative details are similar to elective repair although surgery should be
swift, blind rushing often makes the situation worse. Plunging vascular
clamps blindly into a pool of blood at the aneurysm neck carries the risk of
injury the vena cava that these patients do not withstand. Occasionally a
supracoeliac clamp is needed to effect temporary control, although leaving
this applied for more than 20 minutes tends to carry a dismal outcome.

EVAR

Increasingly patients are now being offered endovascular aortic aneurysm

repair. This is undertaken by surgeons and radiologists working jointly. The
morphology of the aneurysm is important and not all are suitable. Here is a
typical list of those features favoring a suitable aneurysm:

* Long neck
«  Straight iliac vessels
» Healthy groin vessels

The technological advances in EVAR device manufacture have been
considerable, fenestrated devices can now be deployed as well as branching

devices which has greatly expanded the
range of therapeutic options.

Procedure:

GA

Radiology or theatre

Bilateral groin incisions

Common femoral artery dissected out
Heparinisation

Arteriotomy and insertion of guide wire
Dilation of arteriotomy

Insertion of EVAR Device

Once in satisfactory position it is released
Arteriotomy closed once check angiogram
shows good position and no endoleak

Complications:

A: suprarenal angulation <60° &

B: proximal neck length =15 mm i

C: proximal neck diameter 18-28 mm
(19-26 mm)*

C-C". diameter increase =10%
{no conical shape)

D: distal fixation length =10 mm

E: distal fixation diameter 7.5-20 mm
(8-18.5 mm)*

Thrombosis of calcification < 25% of
circumference
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Endoleaks

mei ma attaa:hmeﬂt

Patent jumt
arteries
Type ”l
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Type 1 « Incomplete seal at graft ends allowing blood flow
into the aneurysm sac
*  High pressure leaks
Type 1 A= proximal
+ Type 1 B = distal

Type 2 * Blood flow into the aneurysm sac from collaterals
(i.e. lumbars and IMA).

6 */ *  Account for 60% of all endoleaks
O % *  Usually low pressure and are difficult to see on
duplex sonography

«  May close spontaneously

Type Il + Leakage from graft material itself
endoleaks «  Usually through the body or components of a
| stent graft
*  They are usually a high pressure leak

Type IV * These are typically identified intraoperatively

endoleak b They are, by definition, low pressure and

manifest as contrast appearing on the sac
without an obvious source

* They are seldom a long term problem and do not
require specific therapy

Type V +  Continued evidence of increase in aneurysm size

endoleaks without direct evidence of leak

»  Low risk lesions in the short term, however
surgical repair is required in the long term
because of the risk of rupture

A low flow endoleak (type Il) usually occurs as a result of back bleeding from
collaterals. They are relatively low risk lesions and are common. Conservative
management is the rule. They are unlikely to resolve in the short time to
discharge and the large contrast dose for a check CT angiogram prior to
discharge is not justified. Whilst high pressure endoleaks are an indication for
urgent treatment this is not the case with low flow lesions.

80 Page



lliac artery aneurysm

Isolated common iliac aneurysms are unusual in the absence of a proximal
aortic aneurysm, and comparatively little information is available with respect
to their natural history. Approximately one third to one half of common iliac
aneurysms are bilateral, and 50% to 85% are asymptomatic at the time of
their discovery. Up to 70% of them are located in the common iliac, 20% in
the internal iliac and the remainder in the external iliac systems.
Spontaneous rupture is rare in common iliac aneurysms measuring less than
3cm and most common in those measuring greater than 5cm in maximum
diameter. Those measuring less than 3cm can probably be managed with CT
angiography or MRI. The pelvic location of these aneurysms does not lend
itself to accurate measurement with duplex.

Surgical management is usually with endovascular stent graft placement, the
ipsilateral internal iliac will invariably need to be occluded to avoid and
endoleak.
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Mesenteric vessel disease

Mesenteric ischaemia accounts for 1 in 1000 acute surgical admissions. It is
primarily caused by arterial embolism resulting in infarction of the colon. It is
more likely to occur in areas such as the splenic flexure that are located at
the borders of the territory supplied by the superior and inferior mesenteric

arteries.

Acute mesenteric
embolus
(commonest 50%)

Siken
SMA Disled ¥6

\‘5‘1‘(‘:@— '5%\:’ t«i‘ V’\/\-LA&T‘J—A”

ESLic. ity

Acute on chronic
mesenteric

ischaemia .7
Vhy-oraboosis 233/1-“
51*4’5-‘
S f vegie

Mesenteric vein
thrombosis

Low flow
mesenteric
infarction

Sudden onset abdominal pain followed by
profuse diarrhoea.

May be associated with vomiting.

Rapid clinical deterioration.

Serological tests: WCC, lactate, amylase may
all be abnormal particularly in established
disease. These can be normal in the early
phases.

Usually longer prodromal history.

Post prandial abdominal discomfort and weight
loss are dominant features. Patients will usually
present with an acute on chronic event, but
otherwise will tend not to present until
mesenteric flow is reduced by greater than@
When acute thrombosis occurs presentation’
may be as above. In the chronic setting the
symptoms will often be those of ischaemic colitis
(mucosa is the most sensitive area to this

insult).

Usually a history over weeks. Subtle. onsel-
Overt abdominal signs and symptoms will not
occur until venous thrombosis has reached a
stage to compromise arterial inflow.
Thrombophilia accounts for 60% of cases. e

This occurs in patients with multiple co S vl
morbidities in whom mesenteric perfusionis “% f§uak’7«m¢
significantly compromised by overuse of 8
inotropes or background cardiovascular
compromise.

The end result is that the bowel is not
adequately perfused and infarcts occur from the
mucosa outwards.
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Diagnosis
Serological tests: WCC, lactate, CRP, amylase (can be normal in early

disease).

Cornerstone for diagnosis of arterial AND venous mesenteric disease is
CT angiography scanning in the arterial phase with thin slices (<5mm).

Venous phase contrast is not helpful.

SMA duplex USS is useful in the evaluation of proximal SMA disease in

patients with chronic mesenteric ischaemia.
MRl is of limited use due to gut peristalsis and movement artefact.

Management

Overt signs of peritonism: Laparotomy

Mesenteric vein thrombosis: If no peritonism: IMedical management with

IV heparin

At operation limited resection of frankly necrotic bowel with view to
relook laparotomy at 24-48 hours. In the interim urgent bowel
revascularisation via endovascular (preferred) or surgery.

@ Why some areas of the colon are prone to ischemia

The colon is protected drom ichemia by a collateral blood supply vis the marginal artery of Drumemond,
@ system of arcades connecting the major artéries. The anatomy is highly variabde, Bowever, and certain areas
are more vulnerable in some pecple.

QBWMM
ruargingd artery
aof Drurmmond Is
tisrvsoan here and | absant in

vasa recta kst 7™ The splenic flaxure (Griffith's

Marginal artesy —a
of Drummond

rectosigmodd fnsction (Sudek's
. poind] s also vainerable because it
artery connection with proximal arteries.
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A COMBINATION OF HIGH INSERTION OF D4 AND EXTRINSIC
COMPRESSION OF THE DUODENUM ARE SUGGESTIVE OF SMA

flow rates. They are also cosmetically disfiguring.

Standard investigation is with doppler studies complemented with both MRA
and CT angiography.
Treatments range from cosmetic camouflage through to surgical excision.

Raynaud phenomena

This manifests as reécurrent vasospasm of the fingers and toes on exposure
to the cold. Both the Raynaud phenomena and the disease are recognised. In

In order to exclude some of the surgical mimics outlined above it can pe %
useful to perform some additional clinical investigations carpal tunnel s
syndrome can be tested for using Tinels test and thoracic outlet syndrome %
may be suspected if a Roos test is positive. \g R
Most cases are treated with simple measures such as wearing gloves ‘ir\

vasodilators including nifedipine may be beneficial. Secondary Raynauds %a"_\c
treatments are directed at the underlying cause. '






Hyperhidrosis

Excessive sweating affecting the palms and soles

May be primary (young presentation, sometimes inherited) or
secondary (e.g. secondary to alcoholism, malignancy, hyperthyroidism)
Areas of sweat may be identified using the iodine - starch test
Idiopathic disease is usually bilateral and occurs at younger ages
Screening for secondary causes includes careful clinical examination,
checking thyroid function and liver function tests.

Topical therapy with 20% aluminium chloride hexahydrate may be
beneficial

Botulinum toxin has an anticholinergic effect at the neuromuscular
junction, epidermal injections may produce remission of symptoms of
between 4 and 12 months duration

Surgical sympathectomy may be beneficial in resistant cases. Division
of the T1 ganglia for facial symptoms, T2 and T3 for palmar, T4 for
axillary disease

Compensatory sweating is the most common adverse effect following
surgery and may be seen in up to 50% of cases

Lymphoedema

Due to impaired lymphatic drainage in the presence of normal capillary
function.

Lymphoedema causes the accumulation of protein rich fluid, subdermal
fibrosis and dermal thickening.

Characteristically fluid is confined to the epifascial space (skin and
subcutaneous tissues); muscle compartments are free of oedema. |t
involves the foot, unlike other forms of oedema. There may be a 'buffalo
hump’ on the dorsum of the foot and the skin cannot be pinched due to
subcutaneous fibrosis.
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Causes of Iymphogd:ema

Primary

Secondary

*  Congenital < 1 year: sporadic, Milroy's disease
* Onset 1-35 years: sporadic, Meige's disease
* > 35 years: Tarda

*  Bacterial/fungal/parasitic infection (filariasis)
Lymphatic malignancy

Radiotherapy to lymph nodes

Surgical resection of lymph nodes

DVT

Thrombophlebitis

[ ] L] [ ] L 3 ®

Indications for surgery
* Marked disability or deformity from limb swelling
* Lymphoedema caused by proximal lymphatic obstruction with patent
distal lymphatics suitable for a lymphatic drainage procedure
* Lymphocutaneous fistulae and megalymphatics

Prpc_:fzdur__e_as

Homans operation

Charles operation

Lymphovenous
anastamosis

- Reduction procedure with preservation of overlying skin
- (which must be in good condition). Skin flaps are raised
- and the underlying tissue excised. Limb circumference

typically reduced by (a third

All skin an subcutaneous tissue around the calf is
excised down to the deep fascia. Split skin grafts are
placed over the site. May be performed if overlying skin
is not in good condition. Larger reduction in size than
with Homans procedure.

Identifiable lymphatics are anastomosed to sub dermal

- venules. Usually indicated in 2% of patients with
- proximal lymphatic obstruction and normal distal
- lymphatics.
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Carotid artery disease

Transient ischaemic attacks are an important event since there subsequent
risk of ischaemic stroke is high. Extra cranial thromboembolic events account
for 70% of all strokes and 80% of all TIA's.

TIA's are, by definition, transient. The neurological defect usually resolves
within 24 hours (typically within 6 hours). Loss of consciousness is rare.
Transient visual disturbance may occur (amaurosis fugax).

Assessment
*  Carotid artery duplex (to assess disease extent)
* ECG (to exclude atrial fibrillation) "
« CT scan of the head (to exclude other causes) M Q L MM o

* Measurement of serum cholesterol, blood pressure, serum blood

glucose
Treatment

«  Smoking cessation

* Post TIA patients should receive iaspirin 75mg once daily. If a patient
has a TIA whilst on aspirin, then this should be changed to clopidogrel
(compliance with dipyridamole is generally poor)

* Atorvastatin 80mg daily has shown the greatest benefit for the reduction
in subsequent neurological events

* Males with 50-99% stenosis of internal carotid should undergo carotid
endarterectomy. Females with 70-99% stenosis should undergo carotid
endarterectomy

¢ Asymptomatic patients with stenosis greater than 70% have a reduction
in stroke risk of 30% at 3 years with surgery. However, surgeons with
complication rates of greater than 3% should not perform such cases as
it would skew the benefit.

* For symptomatic patients surgery should be performed within the first
two weeks Belorr wvn A wek

* The only surgical technique found to impact on outcome was that of a
patch placement (which should be used in all cases of CEA)

* In selected patients monitoring of cerebral blood flow through use of
transcranial doppler or assessment of stump pressures may be useful.
In most cases of TCD the only findings are of non clinically significant
air microemboli.

*  Carotid artery angioplasty and stent placement is used only selectively

¢ Car drivers need not tell the DVLA following a TIA. However, lorry and
coach drivers should do so.

Table-1: ABCD2 Scoring Criteria.

A Age >60 years 1 point ;’f o

B Blood pressure >140/9 mm Hg 1 point SOV~
( (linical features Unilateral weakness 2 points

Speech impairment without weakness 1 point

) Duration >60 minutes

2 points g Page
10-59 minutes 1 point

D Diabetes Presence of diabetes mellitus 1 point
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Carotid endarterectomy trials

Trial Name

North American
Symptomatic
Carotid
Endarterectomy
Trial

GO
it

European
Carotid Surgery
Trial

Asymptomatic
carotid surgery
trial

el

Key features

Rates of

 perioperative

stroke and death
at 30 days

High grade
angiographic
lesions 70-99%
Morbidity of
surgery

| Patients with

ipsilateral carotid
artery territory

- events (e.g.
. amaurosis, TIA)

randomised to

- surgery. All types

of stenotic
lesions
randomised

Asymptomatic
people with 60%
stenosis or
greater

Outcomes

Perioperative
stroke and death
6.5%

~ Overall

permanent risk

~ of stroke and

death 2%

- Wound

infections 9%

~ Cranial nerve
- injury 8%

~ High grade
. stenoses fared
- best with surgery

(six fold

' reduction in risk)

Low grade

~ stenoses had the
 |least benefit

(risks
outweighed

benefits)

Risk of CVA
halved (from

12% to 6%)

Reference

North American
Symptomatic
Carotid
Endarterectomy
Trial

. Collaborators.

Beneficial effect
of carotid
endarterectomy
in symptomatic
patients with
high-grade
stenosis. N Engl
J Med.
1991,325:44545
3

MRC European
Carotid Surgery
Trial: interim
results for
symptomatic

. patients with

severe (70-99%)

- or with mild

. (0-29%) carotid
 stenosis.

-~ European

Carotid Surgery
Trialists'
Collaborative
Group. Lancet,

- 1991;337(8752):

1235-43

MRC

- Asymptomatic

Carotid Surgery
Trial (ACST)
Collaborative
Group Lancet
363: 1491-1502
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Leg ulcers

Chronic leg or vascular ulcers typically manifest as arterial, neurotrophic, or
venous ulcers. They are distinct with regard to their location, appearance,
bleeding, and associated pain and findings.

Ulcer types g
Arterial ulcers | Distally located
May have irregular edges initially but may then progress to
. smooth edges
. Base lined by grey, unhealthy granulation tissue
- Ischaemic pain may be present, especially when limb is
. elevated
. Stigmata of arterial disease often present (loss of hair,
~ pulses and skin pallor)
Neurotrophic Punched out appearance with deep sinus
ulcers ~ Usually appear over pressure points
Surrounding chronic inflammatory response
Often hyperaemic and bleed easily
Often altered sensation
Venous ulcers Located circumferentially on lower leg between mid calf

~and malleoli

~ Larger and shallower than other ulcers

- Moist granulating base and irregular edges

' Surrounding skin may show stasis dermatitis

- Aching of limb may be present which improves on limb
elevation

Diabetic ulcers Cause often multi-factorial with neuropathy and vascular
aetiology co-existing
Presenting features may provide a clue as to the dominant
underlying cause

Management

Arterial involvement should be screened for by clinical palpation of pulses and
measurement of ABPI. Diabetes may cause calcification of the vessels and
artificially raised ABPI and may be suspected if ABPI is >1.

Suspicion of arterial disease should prompt further evaluation with a duplex
scan and / or magnetic resonance angiography.

Identifiable arterial lesions in the setting of ulceration are usually an indication
for treatment, this is particularly true if mixed ulcers are present.
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Neuropathic and diabetic ulcers are treated primarily by focusing on the
underlying cause and optimising diabetic control (which is often poor). Shoes
should be carefully inspected, regular chiropody performed and patient
education.

Venous ulcers are treated with compression therapy. Both 4 layer bandages
or prescribed compression hosiery are used. Any co-existing arterial disease
may need to be treated first.

A sudden change in morphology in a long standing ulcer may represent a
malignant transformation (Marjolins ulcer) and if suspected then a'punch
biopsy should be performed.

Some chronic ulcers that fail to heal may be considered for skin grafting.

Compression stockings

* Compression stockings are useful for treating conditions associated
with chronic venous insufficiency, including post-thrombotic syndrome,
varicose veins, venous eczema, lipodermatosclerosis, and venous
ulcers.

* They provide graduated pressure from the distal to proximal portion of
the leg and increase venous blood flow by improving the action of the
calf-muscle pump.

Strength of compression
British standard for class of compression

Classification Pressure provided

Class | 14-17 mmHg é

Class I 18-24 mmHg 6

Class Ili ' 25-35 mmHg /\0
o

European compression stockings apply a different amount of pressure (e.g.
European class |l =23-32mmHg.)
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Table 2 Villalta Scale for the Assessment of

Postthrombotic Syndrome -

.'Sa_lifoctiva Symptoms* Objective Signs*
Heaviness Pretitval edemas

Fain Induration of the skin
Cramps Hyperpigmentation
Pruntus New venous ectasis
Paresthesia Redness

Pain during calf compression
Ulceration of the skin

“Each sign or symptom is graded with a score between 0 and 3. The
presence or absence of lag ulcer i1s noted.

Active cancer (ongeing traalment or within lasi 6 months, or palliative) i
Paralysis, paresls or recent plaster immobil satlon of lowar exfremifies 1
Recenfly bedridden >2 days and/or major surgery within 4 weeks 1
Local lsnderness ' 11
1

i

1

i

Thigh and calf swollen Q DA v
- 4 WO
Calf swelling 3 em > asymplomalic side {measured 10 ¢m below tibial tuberosity) 4
Fitting ozdema in symptematic leg oniy é")’}bwﬂ;
| Ditated superficial veins (non-varicose) in symplomatic leg only @\!0)"'\
Allernative diagnosis as or more likely than DVT -2
Low probability: 0 Moderate probability: 1.2 High prebability 2 3

Wells Clinical probability score

<3 no PTS 5-9mild PTS 10-14 moderate PTS > or = 15 sever PTS

DVT Clinical Algorithm

Pre-tgst Probability
: For DYT
e -
e | [ Neere
(. Ddimepesitive | | D-dimer nagative Perform emergency
EONT
~ Perform emergancy : SR e
[ hm.ﬁ:‘fgﬁw e ! i } Obtain B-dhimes || Anticoagudate
. . : :
P'.[—_l r s
: / i , Patitive-
Hegaties, Fasitive- Nogative-
Repeat in 5-7 days ! Anticoagulste | OVT excluges { | Rebtat itrasouni n 5-7 days
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Eosophagogastric

Diagnosis and staging of oesophageal cancer

Patients over 55 years with new onset dyspepsia and patients at all ages with
alarm symptoms for malignancy should undergo an upper Gl endoscopy. Any
area of mucosal abnormality should have a least 6 biopsies taken to ensure
an accurate sample. Small nodular lesions in conjunction with Barretts
oesophagus should be considered for endoscopic mucosal resection (where
adequate tissue will be provided for histological assessment). Endoscopy,
though the gold standard, has a miss rate of 10%. Many of these failed
diagnoses are the result of inadequate or poor biopsy technique. Where
tumour is visualised but cannot be traversed by the endoscope the options
are between the use of thinner paediatric type endoscopes or other imaging.
Dilatation at first endoscopy, prior to staging is not advisable as tumour
perforation will dramatically reduce the option for potentially curative
resection.

S from wMere

Once a diagnosis of oesophageal cancer has been made further staging is
required. This will consist of a spiral CT scan, PET CT and endoscopic
ultrasound (EUS). EUS is more sensitive (91%) than conventional CT for
regional nodal disease. However, PET CT is more sensitive than EUS for
regional and distant nodal disease. One confounder that favors EUS is the
avid uptake of the primary tumour which can mask the appearances of
peritumoural nodes. There is'no evidence to support the use of MRI scanning
in primary staging.

Patients with lower oesophageal and junctional tumours should also undergo

staging laparoscopy, as peritoneal metastasis from these tumours are poorly
visualised using other staging modalities.

MUCOSAL ABNORMALITIES SUSPICIOUS FOR OESOPHAGEAL
CANCER SHOULD HAVE AT LEAST SIX BIOPSIES.
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Prognosis of oesophageal cancer
Stage grouping

Prognosis (5 year survival)

Stage TNM 5.ye;|;--suwi;lal
Iir | . T1., NO,MO e - 60%
-Iié o T2, NO,MO or T3, NO, MO | .L-SO%
=llb - T2 N-'l-,MO | ”“.35%.
I}E o T3 N1 MO or T4, NO, MO N 15% 7
e e

The prognosis may be altered by the use of adjuvent therapies. In the 7th
Edition of the AJCC cancer staging manual for oesophageal cancer survival
rates with adjuvent treatments are given as 50% at 5 years for stage lla.

Lymph node positivity related to T stage

Tia | 18%
Tb | 55%
T2 | 60%
T4 100%

The risk of lymph node metastasis in oesophageal cancer is directly related to
T stage.
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Treatment of oesophageal cancer

Treatments for SCC's and adenocarcinomas of the oesophagus differ. This is
primarily due to the positive outcomes that are observed when localised
SCC's (particularly of the proximal oesophagus are treated with radical
chemoradiotherapy (obviating the need for surgery).

Only those patients whose staging investigations are negative for metastatic
disease should be considered for surgery.

Endoscopic . Treatment for early localised adenocarcinoma of the

mucosal distal oesophagus. Survival mirrors that of surgical
resection resection for Tis and T1 disease
Transhiatal Most commonly used for junctional (type II) (1) tumours

oeosphagectomy = where limited thoracic oesophageal resection is required.
Less morbidity than two field oesophagectomy

Ivor Lewis Two stage approach for middle and distal tumours. Very

oesophagectomy | commonly performed, intrathoracic anastomosis will
result in mediastinitis in event of anastomotic leak. Lower
incidence of recurrent laryngeal nerve injury

McKeown - Three field approach, may be useful for proximal
oesophagectomy = tumours. Anastomotic leakage is less serious. Higher
incidence of recurrent laryngeal nerve injury

Neoadjuvent and adjuvent treatment

* Neoadjuvent radiotherapy alone prior to resection confers little benefit
and is not routinely performed (2)

* Preoperative chemotherapy is associated with a survival advantage ‘%<7’
(OEOQ2 trial)

* Peri operative (pre and post operative) chemotherapy confers a survival
advantage in junctional tumours

* Post operative chemotherapy is not generally recommended following
oesophageal resections outside clinical trials
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Palliation strategies

* Combination chemotherapy improves quality of life and survival in non
operable disease (3)

* Trastuzumab may improve survival in patients with HER 2 positive
tumours

* Oesophageal intubation with self expanding metal stents is the
treatment of choice in patients with occluding tumours >2cm from the
cricopharyngeus

« Covered metal stents are useful in cases of malignant fistulas

* Laser therapy and argon plasma coagulation may be useful as
therapies for tumour oyergrowth and bleeding

*  Photodynamic therapy and ethanol injections confer little benefit and
should not be routinely used
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Complications from oesophagectomy

Oesophageal resections are technically complex to perform and the
requirement to explore two visceral cavities and the need for lung collapse
can result in a number of complications systemically. In addition oesophageal
tissue is not an ideal substance with which to perform an anastomosis since it
lacks a serosa. In most units oesophageal resection is complemented with
gastric mobilisation a process that can result in vascular compromise. This
coupled with the potential for nutritional compromise (a process that can be
avoided with careful patient preparation) can create a recipe for anastomotic
leaks.

Respiratory complications

A combination of lung collapse, advancing age, previous smoking and pain
may all result in impaired ventilation following oesophagectomy. Patients
should usually receive supplementary humidified oxygen, the majority should
usually be nursed in a high dependency or ITU environment. Some surgeons
will routinely ventilate patients for 24-48 hours following resection to allow
greater control of ventilation. Once extubated analgesia and physiotherapy
are important in minimising the extent and effect of basal collapse. Invasive
monitoring of CVP and IAP are useful as they will allow fine tuning, patients
can become hypotensive, which may be best managed with inotropic support,
rather than additional fluids if CVP is adequate. Fluid overload and pulmonary
oedema can result from the excessive use of IV fluids, as can tissue oedema
at the anastomosis. = T
Routine contrast imaging of the anastomosis

Radiological leaks in the absence of clinical signs do not generally alter the
management of patients following oesophagectomy. Gastrograffin is a useful
agent in identification of significant leaks. However, if it is normal then the
exclusion of small leaks will rely on barium based media. In spite of the fact
that studies have failed to show any benefit from routine contrast studies of
oesophageal anastomoses some surgeons will continue to request them. The
argument in favor of this being that such investigations seldom result in harm.

Anastomotic leaks

Following oesophagectomy the anastomotic leak rates reported range from 5
t020%. The higher figures will often arise from those who include sub clinical
radiological leaks (see above). Major leaks resulting in morbidity are usually
of the order of 5-10%. Early leaks occurring in the first 3 days after surgery
are generally the result of technical factors and may manifest themselves
either as physiological disturbance or frank leakage of lumen contents from
drains. Contrast.imaging will usually demonstrate the site of leak. Small
localised leaks may be amenable to endoscopic clipping although this is
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exceptional. More usually the patient should be returned to theatre and the
factor addressed. Complete gastric necrosis is a recognised event and where
it occurs the usual rule is to resect the stomach and create an
oesohagostomy. In such critically unwell patients the option of definitive
primary repair is not advisable. Definitive reconstruction is usually performed
months later.

Leakage from the gastric staple line constitutes a major leak, but is rare.
Where it occurs surgery is needed.

The majority of leaks are usually from the oesophagoggastric anastomosis
and result from ischaemia. They present later and unless they are very large
are generally managed conservatively with a nil by mouth regimen. Chest
drains are left in situ. If a feeding jejunostomy has been sited then enteral
feeding may be possible otherwise TPN will be needed.
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Other complications R
Anastomotic Typically present with delayed dysphagia
strictures OGD and imaging needed to exclude recurrence
- Treatment is with endoscopic dilatation
May be avoided by use of anvils >25mm if stapling

Chylothorax ~ May occur in up to 5% of cases (more so in
transhiatal procedures)
. May be avoided by preoperative administration of
~ cream to identify duct if divided
Otherwise presents when re-feeding starts
Options lie between watchful waiting or early surgery

Gastric outlet May present with reflux symptoms which are severe
obstruction - Routine use of pyloroplasty may decrease the risk

- (although not often practised with laparoscopic

| resections)

Where gastric outlet obstruction does occur due to lack of pyloroplasty, it may
be managed with endoscopy and botox or dilatation. Given that not all cases
will require such interventions and that those who do, tend to respond
favorably, forms the argument of those who do not routinely perform
pyloroplasty.

Chyle leaks are more common following transhiatal procedures and may
cause considerable nutritional compromise. Significant fluid collections should
be drained but repeated thoracocentesis may result in the development of
infection. Lipid rich TPN is helpful as these patients may lose lipid. Lipid laden
diets may worsen the condition. Refractory cases may require surgery.
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Squamous cell carcinoma of the oesophagus

Early squamous cell carcinoma of the oesophagus is rare in the west. The
main risk factors for developing SCC of the oesophagus are smoking and
heavy alcohol consumption. Most early tumours are located in the mid
thoracic oesophagus. Lymph node metastasis are more common in these
tumours and these are present in 10% of patients with T1 lesions that are
superficial with over 50% of patients with sub mucosal infiltration showing
evidence of lymph node metastasis.

Staging of the condition is with PET CT/ EUS and laparoscopy for lower
lesions.

Treatment
* Early, localised, proximal tumours should be treated with
chemoradiotherapy

* Mid and distal oesophageal tumours can be treated with either surgery
or chemo radiotherapy

*  More advanced proximal tumours without disseminated disease can be
considered for McKeown type oesophagectomy

Prognosis

(In those treated for cure)
* Node negative disease = 85-90%
* Nodal involvement = 45%

IN THE MOST RECENT BSG GUIDELINES THE RECOMMENDATION IS
THAT PROXIMAL SCC'S OF THE OEOSPHAGUS THAT ARE LOCALISED
SHOULD BE TREATED WITH RADICAL CHEMORADIOTHERAPY.
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Surgery for GORD

Up to 20% of adults in Westernised countries will experience intermittent
heartburn, reflux symptoms or both. The symptom burden is highly variable
with some individuals requiring little more than occasional relief with oral
antacid medication. More significant symptoms may require proton pump
inhibitor therapy. Some patients will be considered for surgery.

Pathophysiology of reflux

In normal individuals a functional lower oesophageal sphincter will prevent
retrograde flow. The normal lower oesophageal sphincter is 3-4cm long and
exerts a pressure of between 10 and 25mmHg. Contraction of the sphincter is
enhanced by drugs such as metoclopramide. Relaxation of the sphincter
occurs with cigarette smoking, alcohol and caffeine consumption. It does, or
course, relax and contract in response to physiological stimuli. Most episodes
of oesophageal reflux occur during transient post prandial lower oesophageal
sphincter relaxations. In the early stages of developing reflux disease the
reflux typically occurs as a result of an increase in these transient relaxations
rather than as a result of a persistent fall in sphincter pressure. In severe
GORD the sphincter pressures are generally lower, this loss of sphincter
function is perpetuated by reductions in the length of the intra abdominal
oesophagus (e.g. in obesity). The next event is a crural widening and
development of hiatus hernia. This loss of normality may worsen reflux,
although there is no evidence to suggest that, in itself, it is the cause of it

Diagnosis

As a baseline all individuals will usually undergo an upper GI endoscopy.
Consideration may be given to empirical treatment without investigation in a
young patient with minimal symptoms burden. By definition, the number of
patients who fulfill this criterion in hospital practice is small. Whilst endoscopic
stigmata of severe reflux may be present, a proportion of patients will have
normal endoscopic appearances. In many cases this simply reflects the
widespread use of proton pump inhibitors. Adverse endoscopic appearances
have been shown to correlate with subsequent findings on pH study. All cases
that are being considered for surgery or where the diagnosis remains unclear
should be considered for pH and manometry studies.

During pH monitoring a reflux episode is said to occur when the pH falls
below 4. The other components include:

* Percentage total time pH less than 4

*  Percentage upright time pH less than 4

* Percentage supine time pH less than 4

*  Number of reflux episodes

*  Number of episodes greater than 5 minutes

* Longest reflux episode time
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DeMeester Scoring system

The DeMeester score is usually cited as being the gold standard score
applied to pH studies. It is indeed fortunate that the score is calculated using
a computer as the mathematics can become complex!. In their 1986 paper
where they proposed the revised score DeMeester issues the following
summary explanation of the scoring the domains outlined above: This system
uses a uniform scoring unit and pH monitoring parameters taken from both
the day and night-time segments of the pH recording. The score quanti-tates
the degree of departure that a patients reflux pattern exceeds physiologic
reflux found in asymptomatic control volunteers, and directly correlates with
the degree of reactive, epithelial change characteristic of reflux oesophagitis.
Scores above 14. 7 are usually pathological(1).

Treatment options

These range from lifestyle modification and simple over the counter remedies
in mild cases to surgery. Case selection is important where surgery is
considered. If cases are appropriately selected then good results with surgery
are seen (2, 3).

Surgery may be performed as either an open or laparoscopic procedure. The
majority of cases in the UK are performed laparoscopically. The best
described total fundoplication procedure is the Nissen; in this procedure the
gastric fundus is mobilised (either with or without division of short gastrics) to
encase and re-enforce the entire OG junction. The long term results of the
procedure are good, although in the early weeks following surgery some
patients do experience transient dysphagia.

Development of dysphagia represents a poor functional outcome for patients
and in attempts to avoid this the alternative option of partial fundoplication is
sometimes undertaken. This may be fashioned posteriorly as a Toupet
procedure or anteriorly as in a Watsons: In the latter procedure the posterior
oesophagus is anchored to the crural repair which helps reduce the hiatus
hernia, a procedure that is challenging (but not impossible) to perform
laparoscopically. In partial fundoplication surgery the short gastric vessels are
usually preserved. The partial fundoplications are reported to have a higher
long term failure rate.

IN THE VAST MAJORITY OF PATIENTS AN INCREASE IN THE NUMBER
OF TRANSIENT LOS RELAXATIONS ACCOUNTS FOR REFLUX. IN
MANY CASES THE SPHINCTER TONE BETWEEN EPISODES IS
NORMAL. HYPOTONICITY OF THE SPHINCTER IS A USEFUL PROBLEM
TO IDENTIFY IN MANOMETRIC STUDIES AS THESE PATIENTS HAVE
THE MOST TO GAIN FROM ANTI-REFLUX SURGERY.
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Barrett's oesophagus
Barretts oesophagus is a condition characterised by the metaplastic
transformation of squamous oesophageal epithelium to columnar gastric type
epithelium. Three types of this metaplastic process are recognised; intestinal
(high risk), cardiac and fundic. The latter two categories may cause difficulties
in diagnosis. The most concrete diagnosis can be made when endoscopic
features of Barretts oesophagus are present together with a deep biopsy that
demonstrates not just goblet cell metaplasia but also oesophageal glands.

T e

Barrett's can be sub divided into short (<3cm) and long (>3cm). The length of
the affected segment correlates strongly with the chances of identifying
metaplasia. The overall prevalence of Barrett's oesophagus is difficult to
determine but may be in the region of 1 in 20 and is identified in up to 12% of
those undergoing endoscopy for reflux.

A proportion of patients with metaplasia will progress to dysplasia and for this
reason individuals identified as having Barrett's should undergo endoscopic
surveillance (every 2-5 years): Biopsies should be quadrantic and taken at
1-2cm intervals. Biopsies need to be adequate. Where mass lesions are
present consideration should be given to endoscopic sub mucosal resection.
Up to 40% of patients will be upstaged from high grade dysplasia to invasive
malignancy with such techniques.

It would seem sensible to offer acid suppression treatment with proton pump
inhibitors to those with Barrett's changes, and is has been shown to induce
partial regression of the columnar lined segment. In addition the dilemma
arises as to how best treat high grade dysplasia in Barrett's. The options
include photodynamic therapy (PDT), radiofrequency ablation, endoscopic
mucosal resection and oesophagectomy. In the case of PDT, residual high
grade dysplasia may persist in between 30 and 50% of patients.
Radiofrequency ablation confers greater benefit with up to 90% of patients
being cleared of high grade dysplasia. The use of sequential EMR may result
in stricture formation or perforation and is likely to leave mucosal islands in
the event that the complications mentioned are to be avoided and thus its
main role probably lies in targeted lesion excision rather than Barrett's
eradication. Since not all cases of high grade dysplasia will progress to
malignancy the morbidity and mortality of resectional surgery does not seem
justified.

There is debate surrounding the management of patients with small,
favourable cancers removed during EMR (T1sm). Whilst the likelihood of
lymphatic involvement and recurrence in this group is likely to be low the long
term data to support this as a treatment strategy are lacking. It may be an
option in those with significant co-morbidities who would not withstand a
resection.
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Dysphagia

The term dysphagia refers to a subjective difficulty in swallowing. Distinction
in the history should focus on identifying those with problems in the voluntary
or involuntary phases of the swallow cycle. Problems with the voluntary
phase are usually the result of underlying neurological abnormality. In these
situations patients will not usually describe the obstructive symptoms of food
sticking but rather may have difficulty in initiating swallowing. Assessment of
these patients is usually undertaken by speech and language therapists.
Patients may cough or choke when the swallow, videofluroscopy is a useful
investigation in some cases.

The table below identifies the most common conditions.

Extrinsic *  Mediastinal masses
*  Cervical spondylosis

Achalasia
* Diffuse oesophageal spasm
*  Hypertensive lower oesophageal sphincter

Oesophageal wall

Intrinsic *  Tumours
«  Strictures
* Oesophageal web
*  Schatzki rings
Neurological CVA

Parkinson's disease
Multiple Sclerosis
Brainstem pathology
Myasthenia Gravis

Schatzki rings

Schatzki rings are an intrinsic occlusion of the lumen of either the distal
oesophagus or OG junction. They are seldom malignant but may cause
symptoms of dysphagia. They are fairly common and may be identified in up
to 14% of barium swallows. In patients with symptoms attributable to the ring,
benefit may be gained from endoscopic dilation.
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Achalasia

* Loss of ganglion cells in Auerbachs plexus

*  Physiologically non relaxing sphincter and absent peristalsis, emptying
occurs via hydrostatic pressure

*  Gastric bubble may be absent

* Regurgitation is frequent

* Gold standard for diagnosis is physiology studies

* Histology shows absent ganglion cells in dilated segment and evidence
of chronic inflammation

« Treatment is with either Hellers cardiomyotomy or forceful dilatation, are
recent trial showed no overall difference in outcomes between the
techniques. Outcomes with botulinum toxin are inferior (30%
improvement)

The risk of SCC of the oesophagus increases up to 30 fold after 15 years of
symptoms. It is unclear whether surgery reduces this risk. The condition
usually has a poor prognosis.

Smooth muscle tumours of the Upper Gi tract

Leiomyomas are benign smooth muscle tumours and occur most frequently in
the oesophagus. They are usually asymptomatic and most are less than 2cm
in size. Lesions which are larger than this should arouse the suspicion of a
sarcomatous type lesion. Where the lesion appears benign it is reasonable to
confirm the diagnosis with endoscopic ultrasound and repeat this
investigation 12 months later to confirm that the lesion is not expanding in
size. Lesions suspected of being a sarcoma should be formally staged and
generally be managed with a resectional procedure. Symptomatic benign
leiomyomas may be enucleated thoracoscopically.
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Causes of upper Gi haemorrhage
Causes of upper Gl bleeding in patients subjected to upper GI endoscopy.
Finding ; Relative frequency

Peptic ulcer v 44% s

Oesophagitis - 28%

Gastritis/ erosions | 26%

Erosive duodenitis - 15%

Varices 13% -

Portal hypertensive gastropathy 7%

Malignancy - 2%

Mallory Weiss Tear I 5%

Vascular malformation 3%

In up to'20% of patients subjected to upper GlI endoscopy for suspected
upper Gl bleeds no overt cause is found.
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Management of upper gastro-intestinal haemorrhage

Management of upper GI bleeding depends upon the site of the lesion and
the stability of the patient. Variceal and non variceal haemorrhage are
identified and managed separately in most UK guidance.

Lesion

Varices

Haemorrhagic
gastritis

Bleeding gastric
ulcer

Bleeding gastric
cancer

Duodenal ulcers

. Treatment

Lower portal pressure (terlipressin, beta blockers,

| hiRS5)

Endoscopic rubber band ligation
Sengaksten tube insertion (if other measures fail)

- Often diffuse bleeding

Targeted haemostatic therapy if specific focal bleeding
point

Argon plasma coagulation if diffuse bleeding

Consider anti fibrinolytic (tranexamic acid)

Total gastrectomy if in extremis and endoscopic
therapy fails

All should have PPI

Dual therapy (e.g. endoclip and adrenaline)

PPl infusion post procedure

Biopsy to exclude cancer

If endoscopic therapy fails may require gastrotomy and
over sewing of bleeding point

Distally sited large ulcers may require distal

~ gastrectomy

' Attempt conventional methods to stop bleeding,
definitive cancer surgery best performed electively

Dual endoscopic therapy (e.g. adrenaline and clip)
High dose PPI infusion
Ulcer under-running may be required if en_doscopy fails
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Management of oesophageal varices

Grade of varices

Grade Description
1 Varices that collapse to inflation of the oesophagus with air
2 = Varices between grades 1 and 3

3 | Varices which are large enough to occlude the lumen

Surgery has no role in primary prophylaxis. Its role in acute variceal bleeding
is exceedingly limited, because therapy with endoscopic treatment controls
bleeding in 90% of patients. A transjugular intrahepatic portosystemic shunt
(TIPSS) is a viable option and is less invasive for patients whose bleeding is
not controlled. However, if TIPSS is not available, then staple transection of
the oesophagus is an option when endoscopic treatment and pharmacologic
therapy has failed.

Consider surgery for the prevention of rebleeding when pharmacologic and/or -
endoscopic therapy have failed. As per the Baveno Il consensus conference
on portal hypertension, failure is defined as a single episode of clinically
significant rebleeding (transfusion requirement of 2 units of blood or more
within 24 hours, a systolic blood pressure < 100 mm Hg or a postural change
of >20 mm Hg, and/or a pulse rate greater than 100 bpm)

Secondary prophylaxis is used to prevent rebleeding. Variceal hemorrhage
has a 2-year recurrence rate of approximately 80%.

Nonselective beta-blockers

Propranolol and nadolol significantly reduce the risk of rebleeding and are
associated with prolongation of survival. Studies comparing propranolol with
- sclerotherapy in the prevention of variceal rebleeding demonstrated
comparable rates of variceal rebleeding and survival, but sclerotherapy was
associated with significantly more complications.

In the UK the British Society of Gastroenterology recommends that
propanolol be administered to all patients with grade Il and lll varices.

Endoscopic sclerotherapy
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Endoscopic sclerotherapy is usually performed at weekly intervals.
Approximately 4-5 sessions are required for the eradication of varices, which
Is achieved in nearly 70% of patients.

Endoscopic variceal ligation

Endoscopic variceal ligation (EVL) is considered the endoscopic treatment of
choice in the prevention of rebleeding. Sessions are repeated at 7- to 14-day
intervals until variceal obliteration (which usually requires 2-4 sessions). This
procedure is associated with lower rebleeding rates and a lower frequency of
esophageal strictures. Fewer sessions are required to achieve variceal
obliteration than are required for sclerotherapy.

UGI bleed
? varices

? Endoscopy available
I

i ]

Yes !\io
UGl endoscopy Glypressin
Somatostatin
Octreotide
[ ]
Oesophageal Gastric
variceal bleed variceal bleed
[
o i I
Variceal band ligation/ Gastro-oesophageal Isolated gastric
sclerotherapy varices varices
[
Uncontrolled Controlled Treat as TIPSS
oesophageal varices
Balloon tamponade Banding eradication
programme
TIPSS/surgery Eradicated Recurrent variceal
FU at 3 and 6 months bleeding

and then yearly

Consider referral for
TIPSS/surgery
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latrogenic perforation of the oesophagus

The oesophagus can be damaged either from within such as during
endoscopy or may be subjected to external trauma during surgery. Most
iatrogenic perforations occur during endoscopy. Endoscopic injury typically
occurs at two main sites; proximally at the oesophageal introitus and distally
at the site of pathology. The latter is the most common occurrence (80%
cases). The overall mortality from iatrogenic perforations is 20%, with patients
suffering from advanced underlying malignancy representing the highest risk
group.

In many cases the injury is suspected at the time. Cervical perforations will
result in neck pain, torticollis and palpable crepitus in the neck. Intra pleural
perforations may result in pneumothorax or effusion. Both sub cutaneous
emphysema and abdominal signs may be seen with distal perforations, the
former typically occurring in those with mediastinal rather than intra pleural
perforations.

Management

latrogenic of the cervical oesophagus is usually managed without surgery.
Collections should be percutaneously drained, nutritional support
implemented and antibiotics administered. Consideration may be given to
surgical closure of the defect if early imaging suggests mediastinal
communication.

Distal perforations are managed according to the underlying disease. If a
tumour is inoperable then a self expanding stent may be inserted to seal the
leak. If a patient has operable disease then immediate surgery may be
performed. However, this is a high risk strategy.
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Caustic injury to the oesophagus

*  Injury with alkaline materials is more severe than acids

*  Penetration beyond mucosa gives severe injury

* Initial management is supportive, airway control is essential

* Early upper Gl endoscopy will help in assessment of severity (see

below) e .
Grade Description
Grade 0 Normal
Grade 1 Mucosal oedema and hyperaemia

Grade 2a  Superficial ulcers

Grade 2b  Grade 2a plus deep or circumferential ulcers

Grade 3a = Small scattered areas of multiple ulceration and areas of
necrosis with brown-black or greyish discoloration

Grade 3b | Extensive necrosis

*  80% of patients with grade 3 burns will develop strictures

* OGD should not usually be performed after 24 hours

* Resectional surgery with delayed reconstruction may be considered in
selected severe cases and has superior outcomes compared with
conservative management.
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Gastric Cancer

Gastric cancer nodal stations

Node

1/2

10
11
12 |
13
.
15
16

N1 Nodal stations

Location

. Right, left cardia

~ Lesser, greater curvature

Suprapyloric

~ Infra pyloric

Along left gastric artery

Along common hepatic artery

Along coeliac axis
Splenic hilum

Splenic artery

. Hepatoduodenal ligament

' Posteridl; tovpa;creat;c head
Root of SMA

: Along ﬁ';iddle colic artery

- Para-aortic

Right cardia, left cardia, lesser curve, greater curve, suprapyloric, infrapyloric.

N2 Nodal stations
Left gastric, hepatic, coeliac, s
ligament.

plenic hilum, splenic artery, hepatoduodenal
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Extent of resection

Resection -  Nodes
D1 : Perigastric lymph nodes

D2 . Common hepatic, left gastric, coeliac
- axis and splenic artery

4

D3 | Stations 12-15

D4 i Para-aortic
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Reconstruction following gastric resection

Reconstructive options include those in which duodenal continuity is restored.
This is basis of the traditional Bilroth | gastrectomy in which the stomach is
anastomosed primarily to the duodenum. This is not a technique which is
attractive with more advanced tumours as recurrence of the tumour at the
gastric bed will lead to gastric outflow obstruction.

The technique favored by most surgeons is a/Roux en Y reconstruction. In
which a segment of jejunum is mobilised and brought up to the stomach or
distal oesophagus. Approximately 50cm downstream the duodeno-jejunal
loop is anastomosed onto this segment. Shorter lengths may lead to reflux
and worsening symptoms.

A gastrojejunostomy type reconstruction is an option where there is a
significantly sized gastric remnant. Superior function occurs with those that
are retrocolic. Anterior gastrojejunostomy; though technically easier to
perform, is associated with considerable disruption to gastric emptying. The
exception to this is those cases where a palliative approach is being adopted
since the anterior gastrojejunostomy is less likely to be compromised by
tumour recurrence.

the optimal length of the proximal jejunum to the point of anastomosis with
duodeno-jejunal segment after gastrectomy:
SHORT LIMBS INCREASE THE RISK OF REFLUX. LONG LIMBS
COMPROMISE ABSORPTIVE FUNCTION. A LENGTH OF 40-60 CM IS
OPTIMAL.

Z

Seurcat Zinner M1, Ashlay SW: Maingat’s Abdominal Operations, 13th Edifient
Wi, aTcesssurgary.com

Copyright © The McGraw-Hili Companizs, Inc. All rights raserved,
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POSTGASTRECTOMY SYNDROMIES
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Duodenal stump leaks

Gastric resections where duodenal continuity is not restored may be
complicated by the development of a stump dehisence. Ischaemia and poor
technique are often cited as causative factors. Most surgeons place drains
adjacent to the stump following gastrectomy. Leaks in the first few days
following surgery are generally best managed by an operative approach.
Delayed leaks can usually be managed conservatively by prolonged
drainage, nutritional support and antibiotics. Pancreatic secretions can be
reduced by the administration of octreotide. Prolonged, high output drainage
is usually the sign of distal obstruction and if this is confirmed by imaging then
revisional surgery will be required.

Gastric lymphoma

*  The most common cause of gastric lymphoma is gastric involvement
with generalised non gastric primary lymphoma

* Primary gastric lymphoma accounts for 5% of all gastric malignancies

*  Most primary gastric lymphomas a B cell lymphomas

*  Endoscopic features are vague and seldom diagnostic, usually
discovered incidentally on biopsy

* Treatment of localised disease is usually surgical resection, systemic
disease is treated with chemotherapy

* Disease regression of early lesions has been reported following
eradication of Helicobacter pylori

Type 1
Polypoid

Type 2
Fungating

Type 3 |

Ulcerated

Type 4

Infiltrative

Growth patterns of advanced gastric cancer according to the Borrmann
classification.
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Junctional oesphagogastric cancer

Classification

Type I Distal oesophagus
Type 11 Cardia (true junction)
Type III Proximal stomach

Junctional tumours are difficult to classify and staging should include
diagnostic laparoscopy as these tumours may develop peritoneal disease.

Adjuvent treatment is indicated in operable cases.

The surgical approach is to perform either artotal gastrectomy with limited
transhiatal dissection for more distal lesions. Proximally sited tumours are
probably best suited to oesphagogastric resection with thoracotomy. Both
gastric and oesophageal nodal stations should be resected.

Lymph node disease patterns in type Il junctional cancers:
* Mediastinal 2.1%
* Paracesophageal 15.6%
* Abdominal 56-72%

Proximal gastric cancers involving the junction are usually best treated with
radical gastrectomy and transhiatal dissection. Type | tumours will typically
require formal cesphageal resection. Sub mucosal spread of the tumour
makes a total gastrectomy with associated tumour sampling a more
pragmatic option.
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Gastric polyps

Gastric polyps are a relatively common lesion identified at upper Gl
endoscopic examination. The lesions comprise; fundic gland polyps,
hyperplastic polyps, adenomas, GIST, pancreatic heterotopia and carcinoids.
The majority of other gastric lesions will typically present as exophytic
masses rather than polyps. Although, there is, a degree of overlap in some

cases.

Polyp type

Fundic gland
polyp

Key features

- Most common type of polyp

Usually less than 0.5¢m in
diameter
Commonly associated with H

~ Pylori infection and PPI use
~ Many have minimal risk of

Hyperplastic

polyps

Ao <
R
6@*‘3}7

associated malignancy
Lesions associated with
polyposis syndromes and large

size are higher risk

Usually present in atrophic
 inflamed gastric mucosa

Prevalence declining in west as
H Pylori now commonly treated
Typically occur in the antrum

Management

Endoscopic
polypectomy for lesions
>1cm

Consider polyposis
screening if lesions are
multiple in young
patient

Endoscopic follow up
may be appropriate

Eradicate H Pylori if
present (lesions often

' regress)

Large polyps (>2cm) at
the sites of previous
resection have

- increased risk of
- dysplasia and should be

excised

Follow up endoscopy
should be considered
once causative agent
removed

- Endoscopic surveillance

may be required if

- polyps persist
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Adenomatous
polyps

GIST

Pancreatic
heterotopia

May occur sporadically
Associated with dysplasia

- May be pedunculated or sessile
. Most often associated with

chronic gastric metaplasia
In polyps >2cm malignancy risk
is 50%

f Often located in sub mucosa
and superficial biopsies may be
- nhormal

Two main types

One type consists of nodules at
the OG junction

The other type is found in the
antrum and has a central
dimple

Pancreatic tissue is identified
histologically in both polyp
types

Endoscopic resection
and subsequent
endoscopic follow up

~ Formal excision (usually

surgically) with clear

~ margins

No specific treatment is
required

~ All polyps containing

pancreatic tissue can
develop "pancreatic"
diseases

BENIGN TUMDURS AND TUMODUR- LIKE LESIONS OF STOMACH

Villous adenoma

Tubular adenoma

Hyperplastic polyp

Gastritis tvatica %

Fundic gland polyp .-%%

Tuhulnwillnu_s{
adenoma

.

Polyps in

w &/ Cowden's

disease

b 2~Gastric Peutz-
"% Jeghers polyp

¥ Cronchite- Canada
syndrome polyp

Fiuvenile polyp

olyposa - i i
poiyp Pancreatic heterotopia

Inflammatory fibroid polyp
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British Society of Gastroenterology guidance on gastric polyps

All types of gastric polyp detected at endoscopy need to be sampled for
which forceps biopsy usually suffices

Biopsy of intervening non-polypoid gastric mucosa is recommended for
all hyperplastic and adenomatous polyps

If Helicobacter pylori is detected in patients with hyperplastic and
adenomatous polyps, it should be eradicated

All gastric polyps with dysplastic foci and symptomatic polyps should be
completely removed

All gastric adenomatous polyps should be removed when safe to do so
If adenomatous polyps are detected, an examination of the whole
stomach should be made for mucosal abnormalities and any such
abnormalities should be biopsied

Repeat gastroscopy should be performed at 1 year for all polyps with
dysplasia that have not been removed

Repeat gastroscopy should be performed at 1 year following complete
polypectomy for high risk polyps

Polyp type Prevalence Gastric location  Size Endoscopic appearance Pathological Commenis
{frequency features of
relative to background

_ather polyps) gastric mucosa
Fundic gland 13-77% Fundus and upper <1 cm Smooth, glassy, transparent;  Helicobacter Assoclated with PPI
body usually multiple polyps are pyloriassociated Use; may regress;
found gastntis is rare dysplasia found in
patients with FAP

Hyperplastic 18-70% Random, adjiacent = Generally Small polyps have a smooth  Atrophic gastritis with  Found In patients with

to ulcers or stoma  <icom dome; large polyps are intestinal metaplasia; = gastritis; dysplasia Is
sites, or in the lobulated, and erosions Heficobacter rare (=3%) and found in
cardia if related are commaon piorkassociated polyps <2cm

to acid refiux gastitis [25%)

Adenoma 0.50-3.75% Incisura angularis, <2com Velvety, lobular surface; Atrophic gastritiz with ~ May be accompanied by
lin Western found mare in the exophytic, sessile or intestinal metaplasia  coexistent carcinoma
hemisphere) antrum than pedunculated; usually

fundus solitary (82%)
Inflammatory 0.1-3.0% Submucosal, Median 1.5ecm;  Single, finm, sessile, Pemicious anemia Etiology is believed
fibroic found near the generally <3cm  wellcircumscribed, cammonly found; to be reactive, but
i pyloric sphincter ulceration is common atrophic gastritis genetic mutations
are common
Peutz—leghers Rare Random <1 cm Pedunculated with a velvety  Normal Risk of
or papillary surface adenocarcinoma, but
rare in gastric polyps

Juvenile Rare Found mare in Variable More rounded than MNormal Polyps may exclusively

the body than hypemplastic polyps; invalve stormach; risk of
in the antrum superficial erosions; multiple adenccarcinoma but
polyps are usually found rare in gastric polyps

Abbrevistione: FAR familial adenomatous polyposis; MEN, muttiple endosrine recplasia; ZES, Zollings-Ellison syndroma,

Medscape =3

Source: Nat Rev Gasfroenterol Hepatol ©2008 Nature Publishing (_"Smu;}

119 Page



Gastritis

Type of gastritis Features

Type A Autoimmune
Circulating-antibodies to parietal cells, causes reduction
in cell mass and hypochlorhydria
Loss of parietal cells = loss of intrinsic factor = B12
malabsorption !
Absence of antral involvement ’F\\M\JW) K alﬁcl:)
Hypoclorhydria causes elevated gastrin levels- these
stimulate enterochrome}fﬁn cells and thjse may form

adenomag (]W/ﬂ@l i Pt&yf

Type B - ‘Antral gastritis
Associated with infection with helicobacter pylori
~ infection
Intestinal metaplasia may occur in stomach and require
| surveillance endoscopy
- Peptic ulceration may occur

Reflux gastritis Bile refluxes into stomach, either post surgical or due to
failure of pyloric function
Histologically evidence of chronic inflammation, and
foveolar hyperplasia
May respond to therapy with prokinetics

Erosive gastritis Agents disrupt the gastric mucosal barrier
- Most commonly due to NSAIDs and alcohol
- With NSAIDs the effects occur secondary to COX 1
inhibition

Stress ulceration This occurs as a result of mucosal ischaemia during
hypotension or hypovolaemia

The stomach is the most sensitive organ in the Gl tract
to ischaemia following hypovolaemia

Diffuse ulceration may occur

Prophylaxis with acid lowering therapy and sucralfate
may minimise complications

Menetriers disease Gross hypertrophy of the gastric mucosal folds,
excessive mucous production and hypochlorhydria

i Fssia Pre malignant condition

t PR

A i il
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Benign gastric ulcers- classification

Benign gastric ulcers have traditionally been classified in terms of the
anatomical location. Traditionally, the exact anatomical location of ulcers was
important because it guided the resectional and acid ablating procedures that
preceded the development of PPI therapy.

~ Type of ulcer-Frequency L°¢ation i

4 I50% - l Body and lesser curvature above the a:ntrdm 4
1 D 129% 2oy of tomach and sssocited duodonal ueer .
o e

Ulcers of ty;:Jes Il and 11l are most often associated with acid hypersecretion
and types | and IV are least associated with this as an underlying aetiology.

Acid hypersecretion it

v

MNSAID-induced

Source: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter G, Matthays Ja,
Pollock RE Schwartz’s Principles of Surgery, 9th Edition: httpi/fwww, accessmedidne. com

Copyright @ The McGraw-Hill Companies, Inc All rights reservad, 1 22 Page



Helicobacter Pylori

Infection with Helicobacter Pylori is implicated in many cases of duodenal
ulceration and up to 60% of patients with gastric ulceration.

It is a gram negative, helical shaped rod with microaerophillic requirements. It
has the ability to produce a urease enzyme that will hydrolyse urea resulting
in the production of ammonia. The effect of ammonia on antral G cells is to
cause release of gastrin via a negative feedback loop.

Once infection is established the organism releases enzymes that disrupt the
gastric mucous layer. Certain subtypes release cytotoxins cag AandvacA
gene products. The organism incites a classical chronic inflammatory process
of the gastric epithelium. This accounts for the development of gastric ulcers.
The mildly increased acidity may induce a process of duodenal gastric
metaplasia. Whilst duodenal mucosa cannot be colonised by H-Pylori,
mucosa that has undergone metaplastic change to the gastric epithelial type
may be colonised by H- Pylori with subsequent inflammation and
development of duodenitis and ulcers.

In patients who are colonised there is a 10-20% risk of peptic ulcer, 1-2% risk
gastric cancer and <1% risk MALT lymphoma. Conversely, infection is
associated with a decreased risk of oesophageal adenocarcinoma (relative
risk of oesophageal adenocarcinoma in H Pylori positive individuals =0.56;
95% Cl =0.46-0.68).

Testing o

Test Sensitivity  Specificity  Indications

C13/C14 81-100% 80-99% Diagnosis of infection

breath tests Confirmation of eradication
Cannot be performed if
antibiotics administered in
previous 4 weeks

Blood tests | 80-100% 69-95% Initial diagnosis

(lgG) Cannot confirm eradication

Rapid urease 80-95% 90-100% Diagnosis and confirm

testing (Clo) - eradication

Histology - 83-95% 90-100% - Gold standard, site specific

Culture ~ 80-90%  95-100% Gold standard, site specific,

difficult to culture
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Menetriers disease

Menetriers disease is a rare form of acquired gastropathy characterised by
giant rugal folds in the gastric body, foveolar hyperplasia and markedly
decreased or absent oxyntic glands with antral sparing. It typically presents
with abdominal pain, vomting and peripheral oedema. Serum albumin is often
At endoscopy rugal hypertrophy is present. However, antral sparing of the
disease is often seen. An enlarged gastric fold is defined as one which
measures greater than 1cm endoscopically, that persists after air insufflation.
Deep full thickness biopsies are needed for histological diagnosis as the pit to
gland ratio cannot be determined on superficial biopsies.

The risk of malignancy in association with this condition is 10% during a 12
month period. Treatments include cetuximab and/ or gastrectomy.
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Gastric emptying

* The stomach serves both a mechanical and immunological function.
Solid and liquid are retained in the stomach during which time repeated
peristaltic activity against a closed pyloric sphincter will cause
fragmentation of food bolus material. Contact with gastric acid will help
to neutralise any pathogens present.

* The amount of time material spends in the stomach is related to its
composition and volume. For example a glass of water will empty more
quickly than a large meal. The presence of amino acids and fat will all
serve to delay gastric emptying.

Controlling factors

Neuronal stimulation of the stomach is mediated via the vagus and the
parasympathetic nervous system will tend to favor an increase in gastric
motility. It is for this reason that individuals who have undergone truncal
vagotomy will tend to routinely require either a pyloroplasty or gastro-
enterostomy as they would otherwise have delayed gastric emptying.

The following hormonal factors are all involved:

Delay emptying Increase emptying

Gastric inhibitory peptide - Gastrin

Cholecystokinin

Enteroglucagon

Diseases affecting gastric emptying

All diseases that affect gastric emptying may result in bacterial overgrowth,
retained food and eventually the formation of bezoars that may occlude the
pylorus and make gastric emptying even worse. Fermentation of food may
cause dyspepsia, reflux and foul smelling belches of gas.

latrogenic

Gastric surgery can have profound effects on gastric emptying. As stated
above any procedure that disrupts the vagus can cause delayed emptying.
Whilst this is particularly true of Vagotomy this operation is now rarely
performed. Surgeons are divided on the importance of vagal disruption that
occurs during an oesophagectomy and some will routinely perform a
pyloroplasty and other will not.
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When a distal gastrectomy is performed the type of anastomosis performed
will impact on emptying. When a gastro-enterostomy is constructed, a
posterior, retrocolic gastroenterostomy will empty better than an anterior one.

Diabetic gastroparesis

This is predominantly due to neuropathy affecting the vagus nerve. The
stomach empties poorly and patients may have episodes of repeated and
protracted vomiting. Diagnosis is made by upper Gl endoscopy and contrast
studies, in some cases a radio nucleotide scan is needed to demonstrate the
abnormality more clearly. In treating these conditions drugs such as
metoclopramide will be less effective as they exert their effect via the vagus
nerve. One of the few prokinetic drugs that do not work in this way is the
antibiotic erythromycin.

Malignancies

Obviously a distal gastric cancer may obstruct the pylorus and delay
emptying. In addition malignancies of the pancreas may cause extrinsic
compression of the duodenum and delay emptying. Treatment in these cases
is by gastric decompression using a wide bore nasogastric tube and insertion
of a stent or if that is not possible by a surgical gastroenterostomy. As a
general rule gastroenterostomies constructed for bypass of malignancy are
usually placed on the anterior wall of the stomach (in spite of the fact that
they empty less well). A Roux en Y bypass may also be undertaken but the
increased number of anastomoses for this in malignant disease that is being
palliated is probably not justified.
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Abdominal pathology in
preghancy

The same causes of an acute abdomen encountered in routine surgical
practice may also occur in pregnancy. However, complication rate in this
situation are far higher. This is because of diagnostic delays and occasional
reluctance to proceed with treatment.

Appendicitis is the most common non obstetric cause of abdominal pain in
pregnancy resulting in laparotomy and the foetal loss rate approaches 35%.
Because of diagnostic uncertainty the perforation rate is 55% (hence the high
rate of foetal loss). For this reason, many consider anegative laparotomy rate
of 35% an acceptable compromise in the pregnant women. )

?}e Ue 3
Biliary disease is also common in pregnancy and gallstones may form as a TjL/
complication of biliary stasis (progesterone causes reduced gallbladder Os A
contraction). Acute cholecystitis occurs in 8/100,000 pregnancies and early

surgery (in the second trimester) is usually advised.

Pancreatitis may occur in the pregnant women (1in 1000). The two most
common causes are gallstones and hypertriglyceridaemia. Cholesterol
secretion in the hepatic bile increases in the second and third trimester
compared to bile acids and phospholipids, leading to supersaturated bile: in
addition, fasting and postprandial gallbladder volumes are greater, with
reduced rate and volume of emptying. This large residual volume of
supersaturated bile in the gallbladder of the pregnant patient leads to the
retention of cholesterol crystals and eventual gallstones. The formation of
biliary sludge and stones is strongly associated with frequency and number of
pregnancies.

Up to 10% of patients develop stones or sludge over the course of each
pregnancy, with obesity and increased serum leptin being risk factors. After
delivery gallbladder motility becomes normal when sludge as well as stones
may disappear.

Diagnosis of pancreatitis is similar to that of the non pregnant women and
amylase levels are only mildly affected by pregnancy and lipase levels should
not alter at all. The main controversies centre on which procedure should be
used to clear the CBD of stones, although most agree that if pancreatitis was
severe, then ERCP should be used, in spite of the radiation risk.
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HepatoBiliary
Bile

Bile is produced at a rate of between 500ml! and 1500mL per day. Bile is
composed of bile salts, bicarbonate, cholesterol, steroids and water. There
are three main factors regulating bile flow: hepatic secretion, gall bladder
contraction and sphincter of oddi resistance. Bile salts are absorbed in the
terminal ileum (and recycled to the liver). Over 90% of all bile salts are
recycled in this way, such that the total pool of bile salts is recycled up to six
times a day.

Primary bile salts
Cholate and chenodeoxycholate.

Secondary bile salts

Formed by bacterial action on primary bile salts. These are deoxycholate and
lithocholate. Of these deoxycholate is reabsorbed, whilst lithocholate is
insoluble and excreted ™ i

Pathophysiology of gallstones

Bile salts have a detergent action. They aggregate to form micelles and these
have a lipid centre in which fats may be transported. Excessive quantities of
cholesterol cannot be transported in this way and will tend to precipitate,
resulting in the formation of cholesterol rich gallstones.

The total size of the bile acid pool is decreased following cholecystectomy.
This is because the gallbladder has a storage function that is lost post
operatively. Because bile is not stored.it flows continuously into the
duodenum. and enterohepatic recycling is increased. For these reasons
although surgery reduces the size of the bile acid pool it improves the
solubility of cholesterol in bile.
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Galistones

Up to 24% of women and 12% of men may have gallstones. Of these up to
30% may develop local infection and cholecystitis. In patients subjected to
surgery 12% will have stones contained within the common bile duct. The
majority of gallstones are of a mixed composition (50%) with pure cholesterol
stones accounting for 20% of cases.

The aetiology of CBD stones differs in the world, in the West most CBD
stones are the result of migration. In the East a far higher proportion arise in
the CBD de novo.

The classical symptoms are of colicky right upper quadrant pain that occurs
post prandially. The symptoms are usually worst following a fatty meal when
cholecystokinin levels are highest and gallbladder contraction is maximal.

Investigation

In almost all suspected cases the standard diagnostic work up consists of
abdominal ultrasound and liver function tests. Of patients who have stones
within the bile duct, 60% will have at least one abnormal result on LFT's.
Ultrasound is an important test, but is operator dependent and therefore may
occasionally need to be repeated if a negative result is at odds with the
clinical picture. Where stones are suspected in the bile duct the options lie
between magnetic resonance cholangiography and intraoperative imaging.
The choice between these two options is determined by the skills and
experience of the surgeon. The advantages of intra operative imaging are
less useful in making therapeutic decisions is the operator is unhappy about
proceeding the bile duct exploration and in such circumstances pre operative
MRCP is probably a better option.

Treatment

Patients with asymptomatic gallstones rarely develop symptoms related to
them (less than 2% per year) and may therefore be managed expectantly. In
almost all cases of symptomatic gallstones the treatment of choice is
cholecystectomy performed via the laparoscopic route. In the very frail patient
there is sometimes a role for selective use of ultrasound guided
cholecystostomy.

During the course of the procedure some surgeons will routinely perform
either intra operative cholangiography to either confirm anatomy or to exclude
CBD stones. The latter may be more easily achieved by use of laparoscopic
ultrasound. If stones are found then the options lie between early ERCP in
the day or so following surgery or immediate surgical exploration of the bile
duct. When performed via the trans cystic route this adds little in the way of
morbidity and certainly results in faster recovery. Where transcystic
exploration fails the alternative strategy is that of formal choledochotomy. The
exploration of a small duct is challenging and ducts of less than 8mm should
not be explored. Small stones that measure less than 5mm may be safely left
and most will pass spontaneously. '
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Timing of surgery in acute cholecystitis

Patients with acute cholecystitis should generally undergo surgery early in
their illness unless there are compelling contra indications (2).

Risks of ERCP

* Bleeding 0.9% (rises to 1.5% if sphincterotomy performed)
Duodenal perforation 0.4%

¢ Cholangitis 1.1%

* Pancreatitis 1.5%
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Development of gallstones

Cholesterol stones

Cholesterol synthesised by HMG Co A reductase, the action of 7a
hydroxylase leads to subsequent bile acid formation.

Solubility of cholesterol in bile depends upon bile acids and the
phospholipid lecithin. This phospholipid structure aggregates around
cholesterol (which is usually insoluble). A careful balance helps prevent
gallstone aggregation.

Stones develop because of cholesterol saturation (combination of
obesity and hormonal influence), nucleation (see below) and
subsequent stone growth.

Marked mucin hypersecretion occurs early in gallstone growth. The
subsequent gel matrix may trap cholesterol crystals. These cholesterol
monohydrate crystals aggregate and stones form. Removal of the
gallbladder prevents mucin secretion and prevents cholesterol
aggregation.

Pigment stones

In the Western world, 30% of patients have black pigment stones
Brown pigment stones commonest in Asia and reside outside the
gallbladder (i.e. bile duct) '

Black pigment stones form within sterile gallbladder, the are comprised
largely of calcium bilirubinate

Normally most bilirubin, the breakdown product of hemoglobin, is
conjugated in the liver to bilirubin monoglucuronide and subsequently to
water-soluble bilirubin diglucuronide. Unconjugated bilirubin is poorly
soluble in water. In case of hemolysis, biliary excretion of bilirubin may
increase 10-fold with increased risk of calcium bilirubinate precipitation.
This phenomenon explains the high prevalence of black pigment stones
in chronic haemo- lytic disorders, such as sickle cell anemia, hereditary
spherocytosis, and Gilbert syndrome.

Brown pigment stones form in bile ducts, they are composed of
unconjugated bilirubin and calcium salts, protein and cholesterol levels
vary. They commonly occur in association with infection and biliary
parasites.

Brown pigment stones have the highest incidence of being located in the
CBD. They are also the most prone to infective complications. Black pigment
stones are more closely associated with an underlying metabolic disorder

P

IS MORE TYPICALLY ASSOCIATED WITH PIGMENT RATHER THAN
CHOLESTEROL GALLSTONES.
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PATIENTS WITH TERMINAL ILEAL RESECTION HAVE IMPAIRED
ENTEROHEPATIC RECYCLING AND DEVELOP CHOLESTEROL
STONES.

The loss of bile salts which are not reabsorbed results in cholesterol
supersaturation of bile, this can predispose to cholesterol stone formation.
This matter has been contested over the years but cholesterol rich stones are
probably most likely.

Acute acalcular cholecystitis In a frail, elderly patient a percutaneous
cholecystostomy is a reasonable option as surgery can be challenging

and may result in either an open conversion to a sub total
cholecystectomy or a cholecystostomy. Percutaneous decompression
may be preferable, the route chosen by the radiologist is often a matter
for debate, trans hepatic drains cause fewer problems if they fall out
following insertion (but the insertion is more dangerous). Trans
abdominal drains can result in biliary peritonitis if they fall out too soon.
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Common bile duct stones

In the West CBD stones typically originate in the gallbladder and migrate into
the CBD. Primary CBD stones may develop de novo and underlying parasitic
infections are a recognised precipitant. The incidence of CBD stones in
patients with symptomatic gallstone is approximately 10-20%. In those
patients with normal CBD on USS and normal LFTs the incidence of CBD
stones at the time of cholecystectomy is unlikely to exceed 5% and is the
rationale for not performing OTC as a routine.

The diagnosis of CBD stones is suggested by dilated ducts on USS and
deranged LFTs in the presence of gallstones. USS in itself is not a sensitive
test for CBD stones. The gold standard investigation for CBD stones are
usually taken to be'ERCP or on table cholangiography (though these too, can
have a false positive). The greatest risk factors for CBD stones being found at
ERCP include; age >55 years, dilated ducts on USS and serum bilirubin >30
g /L, in such patients the likelihood of finding a stone is 70%.

IN PATIENTS AGED LESS THAN 55 YEARS WITH NORMAL CBD ON USS
AND NORMAL LFT'S THE INCIDENCE OF CBD STONES IS 5%.

Locating CBD stones

The best investigations for identifying CBD stones include' MRCP and EUS.
The latter is invasive and highly operator dependent and as a result MRCP
remains the most popular and accurate modality. CT cholangiography has not
demonstrated equivalent accuracy (1).

Treating CBD stones

The choices lie between endoscopic removal (together with sphincterotomy)
and laparoscopic exploration of the CBD. There is no evidence to recommend
one technique over the other and thus the choice of approach remains the
discretion of the operating surgeon (2). Where laparoscopic CBD exploration
is performed there is no standard mandate for routine insertion of a T Tube.

Cholecystectomy or not?

Once the CBD is cleared the decision has to be taken as to whether to
proceed with removal of the gallbladder. Previous studies have shown that up
to 4% can remain asymptomatic following endoscopic duct clearance alone,
a persuasive figure in patients with high morbidity. However, the 36% who run
into problems can develop considerable morbidity and it is for this reason that
most would recommend surgery once the CBD is clear (4).
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Bile duct strictures

Aetiology

Most benign bile duct strictures are the result of iatrogenic injury during
surgery. The commonest cause of malignant strictures is pancreatic cancer.
The underlying disease process will determine the tempo of onset. In most
cases it is only once the stricture is sufficiently narrow to restrict biliary flow
that symptoms will occur. Cholangitis may occur in severe cases and is more
likely in benign rather than malignant processes.

The etiology of bile duct strictures is sometimes obvious at the time of
presentation. In unclear cases, clues from the patient's history may help in
making an accurate diagnosis. Most of the benign biliary strictures following
injury during cholecystectomy go unrecognized at the time of surgery (as
many as 75% of cases). Presentation after more than 5 years may occur in
30% of cases; therefore, a history of recent or past cholecystectomy should
be sought in all cases. Information about the postoperative period, especially
excessive drainage from surgical wounds and drains and episodes of fever,
jaundice, and abdominal distention, are important in patients presenting
shortly after surgery.

The location of benign strictures resulting from cholecystectomy varies
according to the nature of the surgery. In open procedures the CBD is the
commonest site, in laparoscopic procedures the lesions are often shorter and
located at the level of the common hepatic duct.

Other causes of strictures include primary sclerosing cholangitis, with
strictures, beading, and irregularities of the intrahepatic and extrahepatic bile
ducts. Approximately 70% of PSC cases are associated with inflammatory
bowel disease. The extent and distribution of bile duct involvement is
variable.

Abdominal radiotherapy, HIV/ AIDS, liver transplantation, trauma and
recurrent sepsis are also recognised as being causes.

Diagnosis
¢ USS --->MRCP --->ERCP
« CT scanning to exclude extrinsic malignancy
* LFT's and tumour markers

Treatment

Biliary decompression, usually via ERCP. Non resectable malignant strictures
are best palliated with metallic stent insertion. Treatment of PSC is palliation
with repeated stenting and decompressive episodes until the patient comes to
transplantation. Treatments for benign strictures include stents or surgical
bypass. Choosing between these options depends upon the site of the lesion
and the status of the patient.
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Haemobilia

Hemobilia is defined as bleeding into the biliary tree from an abnormal
communication between a blood vessel and bile duct. It is a rare condition
that is often difficult to distinguish from common causes of gastrointestinal
bleeding. The most common causes of hemobilia in modern times are
iatrogenic trauma, accidental trauma, gall-stones, tumors, inflammatory
disorders, and vascular disorders.

Portal venous bleeding into the biliary tree is rare, minor, and self-limited
unless the portal pressure is elevated. Arterial hemobilia, the most common
source, can be dramatic, however. Clinical sequelae of hemobilia are related
to blood loss and the formation of potentially occlusive blood clots in the
biliary tree. The classic triad of symptoms and signs of hemobilia are upper

. abdominal pain, upper gastrointestinal hemorrhage, and jaundice.

When hemobilia is suspected, the first evaluation is upper gastrointestinal
endoscopy, which rules out other sources of hemorrhage and may visualize
bleeding from the ampulla of Vater. Upper endoscopy is only diagnostic of
hemobilia in about 10% of cases, however. If upper endoscopy is diagnostic
and conservative management is planned, no further studies are necessary.
Ultrasound or CT may be helpful in demonstrating intrahepatic tumor or
hematoma. Evidence of active bleeding into the biliary tree may be seen on
contrast-enhanced CT in the form of pooling contrast, intraluminal clots, or
biliary dilation. CT may also show risk factors associated with hemobilia, such
as cavitating central lesions and aneurysms. Arterial angiography is now
recognized as the test of choice when significant hemobilia is suspected and
will reveal the source of bleeding in about 90% of cases. Cholangiography
demonstrates blood clots in the biliary tree, which may appear as stringy
defects or smaller spherical defects. The latter may be difficult to distinguish
from stones.

The treatment is directed to the underlying cause.
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Choledochal cysts

Choledochal cysts most commonly present in the first year of life. The >
classical symptoms and signs consist of right upper quadrant
and right upper quadrant@They are rarer in the West with arincidence

of 1in 200,000. £

Toc!_a___ni _classification

~ Cyst type Features

Type 1 Most common
Fusiform dilation of the common bile duct

Type 2 - Diverticulum of the common bile duct
Type 3 Choledochoceles
Type 4 . Second most common

Cyst extension in to intra-hepatic ducts

Type 5 Intra- hepatic cystic disease with no choledochal cyst

Complications of cysts

The major concern is the increased risk of malignancy in association with the
cyst. The risks are lower in the West. However, an association with
cholangiocarcinoma is recognised. For this reason the usual treatment of
choledochal cysts is'excision of the cyst, rather than simple drainage
procedures. Reconstruction of the biliary system with hepaticojejunostomy
may be required. Formal liver resection for intra hepatic disease may be
needed.
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Hepatocellular carcinoma

Hepatocellular carcinoma is the second leading cause of cancer deaths
globally. Up to 750,000 cases are reported annually. Unfortunately the
incidence approximates to the death rate so there are few long term
survivors[1]. The disease occurs most commonly in those with chronic
hepatitis and established liver cirrhosis. Therefore, these individuals should
be closely screened for the development of HCC with serum AFP and liver
USS every 6-12 months. Rising AFP and liver USS showing a nodule greater
than 1cm in diameter makes HCC much more likely and such patients should
then undergo MRI scanning.

The presence of adenomas in an otherwise healthy liver is a recognised risk
factor for HCC [2, 3] and many surgeons will remove liver adenomas for this
reason[4].

Diagnosis

The aim is to avoid unnecessary percutaneous biopsy. Radiologically on CT
the classical feature is a suspicious lesion which is highlighted during the
arterial phase with washout during the venous phase, this reflects the
hypervascularity of the lesions.The risk of tumour seeding as a result of a
liver biopsy is 2.7% with a median time interval between biopsy and seeding
of 17 months[5]

Barcelona Clinic Liver Classification

There are many classification systems for addressing the management and
prognosis, the BCLC system has the convenience of categorising disease
extent with treatment and prognostic outcomes. In determining the ideal
treatment modality for HCC the key points are not just disease extent, but
also the functional state of the liver and patient.
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Stage D

Features

Child-Pugh A
Single lesion
(less than 2cm)
Normal portal
pressures

. Single nodule
- greater than 3cm

or multiple

' nodules (no
. more than 3)
~ Child Pugh A/ B

Multiple nodules

Child Pugh A/B

Advanced

| tumours =
- Invasion of portal |

vein
Child Pugh A/B

_ Child Pugh stage

C
Advanced
tumours

Treatment

Resection

- If associated

. disease then

- radiofrequency
' ablation

- If no associated
. disease then

| transplantation

| Trans arterial
- chemo-
- embolisation

(usually with
doxorubicin)

Sorafenib

Best supportive
care

Prognosis-5 yr
survival

40-70%

e s

. May be up to
. 70% in some

26% at 3 years

" Usually survive

10.7 months

Less than 6

- months survival

In selected patients the best outcomes are achieved with surgical resection,
or transplantation where surgical resection is precluded. Anatomical
resections with minimum 2em margins provide the best outcomes.

At the present time there is no evidence to recommend treatment with
adjuvant chemotherapy.
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Sorafenib
This is an oral multi tyrosine kinase inhibitor. It is the only drug that has been
currently demonstrated to extend survival in individuals with advanced

hepatocellular cancer. The improvement in survival is from a median of 7
months to 10 months.

PORTAL VEIN THROMBOSIS IS A CONTRA INDICATION TO
TRANSARTERIAL CHEMO-EMBOLISATION

Extensive disease is best managed with medical therapy, there is no
evidence to support the use of radiotherapy or local therapies in lesions that
are as extensive as those described. Sorafenib has been demonstrated to

prolong survival in this situation. A disease of this stage would be a contra
indication to liver transplantation.
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Liver metastasis from colorectal cancer TL Iyperininge
W

Approximately 70% of patients with metastatic colorectal cancer will have
disease that is confined to the liver.

Detection is usually made using CT scanning. Colorectal metastases will
usually be hypovascular relative to the surrounding liver tissue and appear to
be hypoattentuating on CT. On MRI scanning they will usually appear as
hypodense lesions on T1 weighted image and hyperdense on T2 weighted
images. Only 15% of patients will have disease that is surgically resectable.

Classif_ication of resectable 7disgase

Resection category = Features

Usually resectable Four or fewer segments or deposits in the liver
~ Residual liver volume >40%
Vena cava not involved
Contra lateral portal pedicle

Potential resection Involvement of 5-6 segments
' Contra lateral named vascular structure involvement
. Central hepatectomy
| Vascular reconstruction

Not resectable - Involvement of two portal branches
Involvement of three hepatic veins
Marked extra hepatic disease (e.g. portal nodes, non

- resectable distant disease)

Role of chemotherapy

Use of FOLFOX 4 chemotherapy regime is standard. The agents used
include; oxaliplatin, fluorouracil and folinic acid. This is typically given prior to
liver resection. A regime lasting 3 months is usually favored as it provides the
best compromise between treatment related toxicity and improvement in

- outcome.

Recurrence is seen in up to 60% of patients undergoing surgical resection of
liver metastasis. Usually within the first 1-2 years.
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Liver remnant function

Liver volume after hepatic resection is linked to liver function. This is also
linked to the physiological state of the underlying liver. The liver remnant that
is to be left following resection is termed the future liver remnant (FLR). The
patient outcome is usually good when the FLR is >20% of the total liver
volume (TLV) compared with when it is less than 20%. Individuals with severe
cholestasis or underlying liver disease usually require FLR of 40%. The
calculated TLV is derived from a close association between patient size and
liver size based on the following formula:

TLC (cm3=-794.41+1267.28 x Body surface area (square metres).

Thus the standardised FLR volume calculation uses the measured FLR
volume from CT columetry as the numerator and the calculated TLV as the
denominator:

Standardised FLR (sFLR)= measured FLR/ TLV

In practical terms volumetry is usually assessed by CT volumetry, alternative
measures of function include technetium-99m mebrofenin hepatobiliary
scintigraphy, urea-nitrogen synthesis rate and indocyanine green clearance.

Individuals whose liver is at risk following resection (i.e. FLR less than 40%)

may be optimised by pre-operative portal vein embolisation. This induces
enlargement of the normal liver and improves function.

2 SEGMENTS ON THE IPSILATERAL SIZE CORRELATE
APPROXIMATELY TO 20-30% OF LIVER VOLUME.
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Benign liver lesions

Haemangioma

Liver cell
adenoma +

@C;’i’)

Mesenchymal
hamartomas

Liver abscess

Amoebic
abscess

Most common benign tumours of mesenchymal origin

Incidence in autopsy series is 8%

Cavernous haemangiomas may be enormous

Clinically they are reddish purple hypervascular \) % v*}
lesions s v
Lesions are normally separated from normal liver by @M%
ring of fibrous tissue

On ultrasound they are typically hyperechoic

90% develop in women in their third to fifth decade
Linked to use of oral contraceptive pill

Lesions are usually solitary

They are usually sharply demarcated from normal liver
although they usually lack a fibrous capsule

On ultrasound the appearances are of mixed echoity
and heterogeneous texture. On CT most lesions are
hypodense when imaged prior to administration of IV
contrast agents

In patients with haemorrhage or symptoms removal of
the adenoma may be required

 Congential and benign, usually present in infants. May
- compress normal liver

Biliary sepsis is a major predisposing factor
Structures drained by the portal venous system form
the second largest source

Common symptoms include fever, right upper
quadrant pain. Jaundice may be seen in 50%
Ultrasound will usually show a fluid filled cavity,
hyperechoic walls may be seen in chronic abscesses

Liver abscess is the most common extra intestinal
manifestation of amoebiasis

Between 75 and 90% lesions occur in the right lobe
Presenting complaints typically include fever and right
upper quadrant pain

Ultrasonography will usually show a fluid filled
structure with poorly defined boundaries

Aspiration yield sterile odourless fluid which has an
anchovy paste consistency

Treatment is with metronidazole
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Hyatid cysts Seen in cases of Echinococcus infection

* Typically an intense fibrotic reaction occurs around
sites of infection

*  The cyst has no epithelial lining

»  Cysts are commonly unilocular and may grow to 20cm
in size. The cyst wall is thick and has an external
laminated hilar membrane and an internal enucleated
germinal layer

*  Typically presents with malaise and right upper
quadrant pain. Secondary bacterial infection occurs in
10%.

*  Liver function tests are usually abnormal and
eosinophilia is present in 33% cases

*  Ultrasound may show septa and hyatid sand or
daughter cysts.

* Percutaneous aspiration is contra indicated

+ Treatment is by sterilisation of the cyst with
mebendazole and may be followed by surgical
resection. Hypertonic swabs are packed around the
cysts during surgery

L

Polycystic liver Usually occurs in association with polycystic kidney
disease _ disease
.+ Autosomal dominant disorder
*  Symptoms may occur as a result of capsular stretch

Cystadenoma * Rare lesions with malignant potential
.« Usually solitary multiloculated lesions
«  Liver function tests usually normal
*  Ultrasonography typically shows ailarge anechoic, fluid
filled area with irregular margins. Internal echos may
result from septa
* Surgical resection is indicated in all cases

Clearly distinguishing between adenomas and malignancy is difficult
and most surgeons would offer resection. They are usually best
formally resected rather than simply enucleated.

Because of the uncertainty in making the diagnosis lesions suspicious

of being focal nodular hyperplasia are usually submitted for

laparoscopic biopsy. Imaging with MRI scanning is the most sensitive
tool for diagnosis of these lesions.
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Most small haemangiomas have characteristic imaging appearances
and if small and asymptomatic, the patient can be reassured and
discharged.

Hepatic cystadenoma

Rare, multilocular tumours of the liver derived from biliary endothelium.
Most commonly affect the right lobe.

Up to 85% cases involve females

95% are mucinous

Usually diagnosed incidentally on USS. They typically appear as
anechoic lesions with internal septation and often a well defined wall,
They are usually benign, although 10% undergo malignant
transformation.

Differential diagnoses include focal nodular hyperplasia, adenoma,
angiomyolipoma and hepatic cystadenocarcinoma.

Treatment of benign lesions is surgical excision (usually enucleation) or
lobectomy.

UP TO 10% OF CYSTADENOMAS ARE MALIGNANT AND

DISTINGUISHING BETWEEN BENIGN AND MALIGNANT DISEASE (EVEN

ON BIOPSY IS DIFFICULT). SURGICAL RESECTION IS THEREFORE

RECOMMENDED.

Focal nodular hyperplasia of the liver

Focal nodular hyperplasia is the second most common benign liver
lesion after haemangioma.

They are usually asymptomatic.

They have no malignant potential.

A central stellate scar may be identified on imaging in up to 70% of
cases.

They can usually be distinguished from liver cell adenoma on MRI
scanning.

They require no specific treatment and if a radiologist is confident of the

- imaging appearances then can be discharged from follow up.

FNH is a benign condition and therefore treatment is directed at the
underlying pathology (in this case gallstones). If an experienced radiologist is
confident of the MRI appearances then no further action need be taken as
regards the FNH. With the increasing use of intra operative laparoscopic
USS, consideration could be given to imaging the lesion intra operatively.
However, there is no indication for biopsy or resection of these lesions.
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Cholangiocarcinoma

Cholangiocarcinoma can affect any area of the bile ducts, either within or
outside the liver. Tumors occurring in the bile ducts within the liver are
referred to as intrahepatic, those occurring in the ducts outside the liver are
extrahepatic, and tumors occurring at the site where the bile ducts exit the
liver may be referred to as perihilar. A cholangiocarcinoma occurring at the
junction where the left and right hepatic ducts meet to form the common bile
duct may be referred to eponymously as a Klatskin tumor.

Histologically, most tumours are adenocarcinomas.

Many present with no known risk factors. Conditions which increase the risk
of cholagiocarcinoma include: primary sclerosing cholangitis, infection with
Clonorchis sinensis. Congenital cystic disorders of the biliary tract, such as
Carolis disease carry a lifetime risk of 15% of developing the condition.
Gallstones in themselves do not increase the risk of the condition, long
standing ductal stones (especially if associated with parasitic infection) may
do so.

Most cases are diagnosed radiologically and MRCP is used increasingly
frequently. Staging is with CT/ liver MRI and sometimes EUS. Most cases are
advanced at presentation and treated with metallic stent insertion: Surgical
resection (and rarely transplantation) offers the only chance of cure, these
tumours are highly chemoresistant although such agents may be used in the
palliative setting.

Most are located in the peri hilar region. The region between the upper border
of the pancreas and the ampulla of vater is the next most common site.
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Gallbladder cancer

Commonest cancer site in the biliary tract

Represents 2% of all cancers

Up to 90% cases associated with gallstones

A polyp - carcinoma sequence does not apply in the gallbladder
Malignancy is more likely in a gallbladder polyp larger than 1cm
diameter

60% are located in the fundus

25% of patients with porcelain galibladder will be associated with
malignancy

Treatment of T1 (mucosal disease) is by open cholecystectomy and
regional nodal sampling

T2-T4 disease is managed by formal resection of segments Vb and V
Overall survival is less than 10% at 5 years.

Most gallbladder polyps less than 1cm in diameter are benign and are usually
cholesterol polyps. They do not require specific treatment. Repeated
ultrasound at 6 months will ensure that the lesion has not increased in size.
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Echinococcus granulosus

This is a cestode that primarily resides in the intestine of dogs. It
characteristically has three segments. The eggs are passed in the dogs
faeces and may be ingested by other animals including humans. These may
then form hydatid cysts in the tissues of the new host. Rupture of the cyst
may allow further systemic infection. Cyst rupture may also result in an
anaphylactic shock type response. Minor leakage may result in pain, flushing
and urticaria.

The cyst wall is composed of two layers, the pericyst (which originates from
host tissue) and the endocyst (which is derived from the organism). They
usually grow at a rate of 1cm per year.

In the UK, infection hotspots include Wales and the Western Islands of
Scotland. Symptoms usually occur when the cyst size exceeds 5cm.

Treatment

*  Systemic therapy with mebendazole or albendazole is usually used.

*  Surgical resection is an option for large single cysts. The area
surrounding the cyst is surrounded by cetrimide soaked packs. The
cystic cavity is aspirated and then the cyst excised. Biliary
communication is directly sutured.

*  Puncture Aspiration Injection and Re-aspiration (PAIR) technique is
indicated for multiple or deep seated cysts. Cysts should be purely
cystic or cyst plus sand (Gharbi types | and Il). The cavity is aspirated,
then instilled with sodium chloride. The procedure is covered with
benzimidazole for 4 days prior to the procedure and for 3 months after
the procedure.
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Hydatid cysts

Hydatid cysts are endemic in Mediterranean and Middle Eastern countries.
They are caused by the tapeworm parasite Echinococcus granulosus. An
outer fibrous capsule is formed containing multiple small daughter cysts.
These cysts are allergens which precipitate a type 1 hypersensitivity
reaction.

Clinical features are as follows:
* Upto 90% cysts occur in the liver and lungs
« Can be asymtomatic, or symptomatic if cysts > 5cm in diameter
*  Morbidity caused by cyst bursting, infection and organ dysfunction
(biliary, bronchial, renal and cerebrospinal fluid outflow obstruction)
* Inbiliary ruputure there may be the classical triad of; biliary colic,
jaundice, and urticaria

CT is the best investigation to differentiate hydatid cysts from amoebic and
pyogenic cysts.

Surgery is the mainstay of treatment (the cyst walls must not be ruptured
during removal and the contents sterilised first).

In fit patients with hydatid disease the best option is generally surgical
excision. During the operation the operating field is draped with drapes
impregnated with hypertonic saline to minimise the dangers associated with
cyst spillage. Options range from peeling off the endocyst layer from the
exocyst layer, with marsupialisation of the cyst cavity. Peripherally sited
lesions may be considered for formal resection. Medical therapy with
mebendazole may be used to provide peri-operative cover. There is no role
for percutaneous treatment.

The instillation of sclerocidal agents into a lesion communicating with the bile
ducts carries a risk of sclerosing cholangitis and is therefore contra indicated.
Surgical resection and direct closure/ repair of ductal involvement would be
usual.
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Intraductal Papillary Mucinous Neoplasms

IPMN's are epithelial neoplasms that affect either the main pancreatic duct or
one of its branches and produce mucin. Main duct IPMN's are more likely to
exhibit severe dysplasia/ invasion than lesions occurring in branches. In
addition main duct IPMN's are usually larger and of pancreatico-biliary
differentiation within their epithelium. Those affecting branching ducts, apart
from being smaller, will usually show gastric foveolar differentiation.

Family history is a well established risk factor for the development of these
lesions. Some conditions, such as Peutz- Jaegers, are more strongly
associated than others.

Symptoms of IPMN's include abdominal pain, back pain, anorexia, weight
loss and recurrent episodes of pancreatitis.

Diagnosis

A variety of diagnostic approaches are available to evaluate a potential IPMN.
Some centers rely heavily on magnetic resonance cholangiopancreatography
(MRCP), although high-resolution CT and endoscopic ultrasound (EUS) are
emerging as the most accurate modalities. A CT of an IPMN will usually
reveal a pancreatic cyst with ectasia of the main pancreatic duct or multiple
cysts attributable to dilatation of side branch ducts with occasional
multicentric growth. Some patients will present with a ' mixed-type lesion with
characteristics of both main duct and branch duct IPMNs. EUS might reveal
mucus secretion from a prominent papilla of Vater sometimes referred to as
fish mouth papilla’ because of its patulous appearance. Endoscopic
retrograde cholangiopancreaticography (ERCP) might reveal dilated
pancreatic ducts or nodules in the cyst wall that represent a potential invasive
transformation of the epithelium. Increased serum levels of tumor markers,
such as carcinoembryonic antigen (CEA) or cancer antigen 19-9 (CA19-9),
are sometimes detected in patients with an IPMN with an associated invasive
carcinoma.

Management

The decision as to whether to observe or resect is complex. A patient is
defined as high risk if they fulfill the high risk criteria defined below (Sendai
criteria);

Sendai consensus guidelines
SB;IPMN >30mm
Nodules Tnfva e
Pancreatic duct dilatation >6mm
Syrﬁptomatic lesion

Suspicious cytology
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Defining risk:

Size of cyst mm Nodule present Frequency of
carcinoma %

<10 - i
<_20 i N G s— “
—_— i j NO : _; Y 238

2030 I Yes N 7

30 N | 258
>30 o ' Yes | e 44

In practice this means that IPMN's between 20-30mm will undergo EUS and
FNA together with CA19-9 and CEA measurements.

Lesions which are high risk are typically treated with formal pancreatic
resection.

LESIONS AFFECTING THE MAIN DUCT ARE HIGHER RISK THAN
THOSE AFFECTING BRANCHES

Lesions which are between 20-30 mm are considered moderate risk and

should be further evaluated using EUS and blood tests for CEA and CA19-9.
Percutaneous biopsy is not generally performed.
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Pancreatic stents

Both benign and malignant biliary obstruction may be treated by placement of
stents. These may be either plastic tubes or self expanding metallic stents.
They can be placed either percutaneously, at ERCP, or, less commonly now,
open surgery. Complications include blockage, displacement and those

related to the method of insertion.

Metallic Vs Plastic stents

| Metallic stents
Expensive
Embed in surrounding tissues
Displéceme‘nt ra_-re o
Blockage rare

Contraindicated in resectable
malignant disease

Cheap

" Do not usually embed

Plastic stents

Displacement common

Blockage common

May be used as a bridge to
resectional surgery

A plastic stent is the best option for biliary decompression in resectable
disease. Surgical bypasses have no place in the management of operable
malignancy as a bridge to definitive surgery.
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Pancreatic fistula following pancreatic resection

* Pancreatic fistula are the single biggest cause of morbidity following
pancreatic resection

* Incidence is approximately 15%, risk lower in distal pancreatectomy

* Clinically significant fistula will have amylase three times the serum
amylase level and will give rise to symptoms such as fever and
tachycardia

* Risk of fistula is increased if there is a soft pancreas (22%), age over 70
years, long period of jaundice (rather than severity), coronary artery
disease and blood loss over 1000m|

Pancreaticogastrostomy vs Pancreaticojejunostomy

The theory behind pancreaticogastrostomy was that gastric acid would
neutralise the pancreatic enzymes and lead to lower fistula rates. There is
currently no robust evidence to suggest that this is in fact true (1) and
pancreatico jejunostomy seems a reasonable option.

Does stenting help?

The data relating to stents is conflicting. Internal stents may migrate and
occlude the anastomosis and worsen the situation. In one study the presence
of a stent was found to make no difference (2). Data relating to external
pancreatic stents seems to favor this approach (3). At the present time the
decision as to which stent to choose is probably best left to the discretion of
the operating surgeon.

Role of octreotide

The abolition of pancreatic secretions as a means to abolition of pancreatic
fistula would seem logical. This has been investigated by numerous groups.
One meta analysis suggests that administration reduces the fistula rate but
not mortality (4). Others have found no benefit (5)(6). None of the literature
seems to suggest that the use of octreotide resulted in harm.

SOFT PANCREATIC TISSUE IS A WIDELY ACCEPTED RISK FACTOR
FOR THE DEVELOPMENT OF POST OPERATIVE PANCREATIC FISTULA.
PRE OPERATIVE CHEMORADIOTHERAPY DECREASES THE RISK.
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Pancreatic injury in splenectomy

The tail of the pancreas lies adjacent to the hilum of the spleen in 75% of
cases and is thus vulnerable to injury. Injury to the pancreatic tail may cause
a pancreatic fistula. The management of such injuries is highly patient
specific. Initial management is easier if a drain was placed at the time of
surgery. In most cases distal pancreatic fistulae will heal with conservative
management and nutritional support. The use of TPN in avoidance of
pancreatic stimulation may be beneficial and considered at an early stage.
The literature relating to the use of octreotide in this situation is sparse, a
2012 Cochrane review into the use of somatostatin in preventing fistulas
following pancreatic surgery highlighted variable practice, poor literature and
conflicting results. They did conclude by suggesting that it may be beneficial
in reducing pancreatic fistulas after pancreatic surgery, but highlighted that
this had no impact on mortality. It should probably not be routinely given for
pancreatic fistulas following iatrogenic injury during splenectomy, but could be
considered in the event that the fistula did not resolve.

Early surgery and ERCP is not routinely used in these cirumstances.

Octreotide could be considered if the situation did not improve but is not first
line management. Most fistulas close spontaneously.
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Pancreatitis

Pancreatitis is a common surgical emergency. In most cases the main
aetiological factor is gallstone disease. In some specific areas the proportion
that is attributable to alcohol is rising. In 80% of cases the condition is little
more than self limiting.

Diagnosis

The diagnosis is usually suspected from the clinical history taken together
with a known (or suspected) history of exposure to appropriate risk factors.
Both serum amylase and serum lipase levels may be used for diagnosis.
Because of the possibility for false positive results in other abdominal
conditions, a value in excess of three times the normal range should
generally be accepted as diagnostic. In patients where there is diagnostic
doubt a CT scan should be performed.

Aetiology

In most cases this is due to gallstone disease. The gallstones implicated are
usually small since the diameter of the CBD is usually 6-7mm and the
diameter of the ampullary area is 2-3mm. Alcohol and gallstones account for
up to 75% of all cases. In children trauma and viral diseases such as mumps
are the commonest causes. Suspicion of a viral aetiology is provided by
diarrhoea that is rare with the other causes.

Assessment of severity

The majority of patients with severe attacks of pancreatitis have early
evidence of organ dysfunction. Deteriorating organ function is associated with
a mortality in excess of 50%. Those patients who have organ dysfunction are
highly likely to have pancreatic necrosis (35%). The risk of these
complications can be anticipated by the various severity scoring systems that
are used.

In the UK guidelines (1) issued in 2005 the major determinants of a severe

attack were deemed to be:
. Obesity @
*  APACHE Score >8 in first 24 hours '

*  Any of the following aftef@® hours: CRP >150, Glasgow Score >3,
persisting organ failure

Imaging

All cases should undergo abdominal ultrasound as a minimum investigation.

Where this fails to show gallstones, it may need to be repeated. USS may fail
to show stones smaller than 4mm (which can still cause pancreatitis)..

CT scanning is performed where there is diagnostic doubt (UK guidance). CT
scanning is also indicated at 6-10 days in those patients with severe attacks.

The severity of disease may be expressed using the Balthazar index. Worse
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clinical outcomes are seen where there is extensive necrosis affecting the
pancreatic head, free intra-abdominal fluid and extensive peri-pancreatic
inflammation.

The technique of scanning is important and intravenous contrast should be
used. The timing of injection is crucial and necrosis is defined as a non
enhancing area >3cm.

Management

Aggressive IV fluid administration to maintain urine output >0.5ml/kg/hr.
Invasive monitoring for high risk patients

Early enteral feeding via NG route (even non nutritive better than
nothing)(3)

Antibiotic therapy continues to be debated. A Cochrane review
conducted in 2010 (2) concluded that the overall evidence in favor of
antibiotics was marginal, but favored beta lactam rather than quinolone/
imidazole combinations.

ERCP should be performed early in those with gallstone related biliary
obstruction (4) Sphincterotomy should generally be performed
irrespective of whether stones are found, if the attack is severe and
gallstones the aetiology.

Administration of drugs such as'octreotide has no benefit (1).

All patients with gallstone pancreatitis who are fit enough should
undergo cholecystectomy once medically stable either during the index
admission or within 2 weeks of it. Imaging of the bile duct should be
performed pre or peri operatively.

Patients with >30% necrosis and symptoms should undergo
radiologically guided FNA and culture of the areas, this is to allow
conservative management of non infected cases.

Patients with infected necrosis should generally undergo surgical
debridement and closed lavage systems.

Complications

Bleeding may occur following debridement and may be best managed
with interventional radiology

Splenic vein thrombosis, may result in portal gastropathy. This may
require splenectomy.

Development of pseudocysts, these take at least 4 weeks for form.
Treatment is usually with laparoscopic cystogastrostomy.

PRIOR TO SURGERY IT IS IMPORTANT TO PROVE THE MATERIAL IS

INFECTED. SOMETIMES THIS IS NOT POSSIBLE IN AN UNSTABLE

PATIENT.
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ERCP- complications

ERCP is an important therapeutic intervention for a number of hepatobiliary
disorders. It is more prone to complications that any other type of endoscopic
intervention, non invasive methods should be used for diagnostic purposes
whenever possible.

Pancreatitis

Pancreatitis is the most common serious complication of ERCP and a
transient rise in pancreatic amylase may be noted in up to 75% of patients
undergoing the procedure. The incidence is approximately 3.5%.

Risk factors for post ERCP pancreatitis

Normal bilirubin 7
Young age :
Pancreatic duct injection
Precut sphincterotomy
Balloon dilatation of sphincter
Sphincter of Oddi dysfunction

Reducing the risk of pancreatitis
*  Administration of indomethacin
- Temporary pancreatic duct stents
*  Wire guided cannulation

Bleeding
*  Occurs most often following sphincterotomy and is intra luminal
* Occursin 1.3% of cases
* Severe haemorrhage has an incidence of less than 1 in 1000

Perforation
« Occurin 0.6% - 1% of cases
*  Both malignancy and pre cut access increase the risk of perforation

Cholangitis
* Occurs in 1% of cases
* Incidence may be reduced by use of antibiotics when an obstructed
duct is not completely cleared

ADMINISTRATION OF INDOMETHACIN AND PROTENTIALLY
DICLOFENAC REDUCES THE RISK OF POST ERCP PANCREATITIS.
IRONICALLY NORMAL BILIRUBIN, YOUNG AGE AND SPHINCTER OF
ODDI DYSFUNCTION ARE ASSOCIATED WITH THE GREATEST RISK OF
POST ERCP PANCREATITIS.
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PANCREATITIS IS THE COMMONEST MAJOR COMPLICATION
FOLLOWING ERCP
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Endocrine

Glucagonoma

* Rare pancreatic tumours arising from the alpha cells of the pancreas.

*  Glucagon levels markedly elevated.

*  Symptoms include diarrhoea, weight loss and necrolytic migratory
erythema.

* Aserum level of glucagon >1000pg/m| usually suggests the diagnosis,
imaging with ' CT scanning is also required.

* Treatment is with surgical resection. However, careful staging is
needed, for these tumours are usually malignant and non resectable.

GLUCAGONOMA |S STRONGLY ASSOCIATED WITH NECROLYTIC
MIGRATORY ERYTHEMA.
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Insulinoma

* Insulin producing tumours of the pancreatic B cells

* Incidence of 1 per 1,000,000 per year

*  90% of lesions are benign

*  Most tumours less than 2cm in size

* Between 5 and 10% have MEN type 1

*  75% of patients with MEN 1 will develop pancreatic islet cell tumours

Typical features of insulinoma

Symptomatic hypoglycaemia during fasting
Concomitant blood glucose of less than 3mmol/L
Relief of hypoglycaemia by use of glucose

Testing

When neuroglycopenic symptoms occur blood is taken forserum insulin
levels, serum glucose, C-peptide and pro insulin concentrations. The plasma
insulin concentration is >10 micro U/ml in patients with the disorder.

Tumour localisation
* USS (25% accuracy), endoscopic USS better (75% accuracy)
*  CT scanning (pancreatic protocol=40% accuracy)
* Malignant insulinomas are larger and diagnostic accuracy with MRl is
nearly 100% in such cases
* Somatostatin receptor scintigraphy (50% accuracy)

Treatment
Since the majority of tumours are benign; the blind segmental resection of the
pancreas (e.g. Whipples) cannot be justified, this may be considered
acceptable for malignant lesions. The best approach at laparotomy is to
corroborate pre operative imaging with intraoperative ultrasonography to
identify the lesion. Tumours may be close of the pancreatic duct and this must
be appreciated by the operating surgeon. The perioperative use of octreotide
reduces the amount of pancreatic drainage, but not overall complications.
{
THE VAST MAJORITY OF SUCH LESIONS (> 2 CM) ARE BENIGN AND
THUS ENUCLEATION IS PREFERRED OVER FORMAL RESECTION.
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Carcinoid syndrome "o .{f’@m;
7 4 T Lo~ ki
- Carcinoid tumours secrete serotonin =1 ! HIAR O
* Originate in neuroendocrine cells mainly in the intestine (midgut-distal
ileum/appendix)
« Can occur in the rectum, bronchi

* Hormonal symptoms mainly occur when disease spreads outside the
bowel

Clinical features

- Onset: years

- Flushing face

- Palpitations

- Pulmonary valve stenosis and tricuspid regurgitation causing dyspnoea
- Asthma :

- Severe diarrhoea (secretory, persists despite fasting)

Investigation

- 5-HIAA in a 24-hour urine collection
- Scintigraphy

- CT scan

Treatment

*  Octreotide
« Surgical removal
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Incidental adrenal lesions

Incidentaloma of the adrenal glands have become increasingly common as
CT scanning of the abdomen is widely undertaken. Prevalences range from
1.5-9% in autopsy studies. Overall, 75% will be non functioning adenomas.
However, a thorough diagnostic work up is required to exclude a more
significant lesion.

Investigation
*  Morning and midnight plasma cortisol measurements
Dexamethasone suppression test
24 hour urinary cortisol excretion
24 hour urinary excretion of catecholamines
Serum potassium, aldosterone and renin levels

Management

The risk of malignancy is related to the size of the lesion and 25% of all
masses greater than 4cm will be malignant. Such lesions should usually be
excised. Where a lesion is a suspected metastatic deposit a biopsy may be
considered. Smaller, innocent lesions are usually followed up by serial CT
scans at 6, 12 and 24 months.

Conns syndrome Aldodeonpw Cwmj Daamee IS Adrovel W ot in

Primary aldosteronism is due to autonomous adrenal cortical tissue secreting
excessive amounts of aldosterone. It may be discovered following
investigation of hypertension or hypokalaemia.

A single benign adenoma of the adrenal gland is the commonest cause.
Aldosterone is produced by the zona glomerulosa of the adrenal gland and
controls the re-absorption of sodium in the distal renal tubule via Na*/ K* and
H* pumps. Through this process the sodium that is re-absorbed draws water
back into the circulation leading to expansion of the circulating volume.
Hyperkalaemia will also increase aldosterone release and
hyperaldosteronism is a feature of liver disease, cardiac failure and nephrotic
syndrome. Patients with early disease will usually have normal serum
potassium levels. Diagnosis is made by venous sampling for aldosterone,
renin and cortisol. Imaging with CT/ MRI allows localisation of the adenoma.
Once the disease has been localised the usual treatment is to medically
control the hypertension and proceed to laparoscopic adrenalectomy.
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Cushings syndrome

Overview and presenting features

This is characterised by increased circulating levels of glucocorticoids. The
two variants include; ACTH dependent which is due to pituitary or ectopic
tissue origin and ACTH independent, which is of adrenal origin. The incidence
of Cushings syndrome is 10 cases per million in the west, the numbers swell
considerably if iatrogenic hypercortisolism is included. ACTH producing
adenomas of the pituitary (Cushings disease) are usually microadenomas
and therefore MRI of the brain is the investigation of choice, associated
biochemical investigation is also needed. Ectopic ACTH is most commonly
secondary to lung cancer. ACTH independent Cushings syndrome may be
due to both carcinomas and adenomas. Imaging and histology are combined
in formulating the diagnosis and distinguishing between them can be difficult.
The commonest symptoms of Cushings include; obesity, facial plethora and
menstrual irregularity which are seen in over 80% of cases. Hypertension is
seen in 75% of cases.

Presenting features:

Obesity 95%

Hirsuitism 80%

Hypertension 80%, Myopathy 60%, Buffalo hum 55%, Easy bruising 40%

Investigation

Investigations include 24 hours urinary cortisol measurements and
dexamethasone suppression testing. Imaging with CT/MRI is used to localise
lesions (if ACTH independent disease).

Treatment

Treatment is directed to the cause. Pituitary lesions are managed with
transphenoidal hypophysectomy. Adrenal lesions and carcinomas may
require adrenalectomy. Mitotane may be used as medical therapy. The mode
of action of this drug is not well understood but it causes suppression of
adrenal activity without cellular destruction. Patients with refractory or
advanced malignant disease of the adrenal may be offered cisplatin
chemotherapy, results are poor. Very occasionally radiotherapy is used.
However, these tumours are often radio resistant.

FUNCTIONING ADRENOCORTICAL ADENOCARCINOMA: MITOTANE IS
THE FIRST LINE TREATMENT FOR ADVANCED DISEASE AND OFFERS
REASONABLE PALLIATION. CHEMOTHERAPY WITH CISPLATIN AND
RARELY RADIOTHERAPY MAY BE CONSIDERED.
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Phaeochromocytoma 1166 Hd«?’i | O‘Lﬂ a2
SUANBEIINI

Neuroendocrine tumour of the chromaffin cells of the adrenal medulla.
Hypertension and hyperglycaemia are often found.

*  10% of cases are bilateral.

¢ 10% occur in children.

*  11% are malignant (higher when tumour is located outside the adrenal).

*  10% will not be hypertensive.

Familial cases are usually linked to the Multiple endocrine neoplasia
syndromes (considered under its own heading).

Most tumours are unilateral (often right sided) and smaller than 10cm.

Diagnosis
Urine analysis of vanillymandelic acid (VMA) is often used (false positives
may occur e.g. in patients eating vanilla ice cream!)

Blood testing for plasma metanephrine levels.

MRIis preferred over CT (which can precipitate a crisis). ASPECT MIBG
scan will identify the lesion and any associated lesions in over 90% of cases.

Treatment

Patients require medical therapy first. An irreversible alpha adrenoreceptor
blocker should be given, although minority may prefer reversible blockade(1).
Labetolol may be co-administered for cardiac chronotropic control. Isolated
beta blockade should not be considered as it will lead to unopposed alpha
activity.

These patients are often volume depleted and will often require moderate
volumes of intra venous normal saline perioperatively.

Once medically optimised the phaeochromocytoma should be removed. Most
adrenalectomies can now be performed using a laparoscopic approach(2).
Intra operatively the patients blood pressure will require careful management
and inotropes may be needed following tumour removal.

Localization: MIBG scans are more sensitive than pentetreotide labeled
scans. Although the latter may be used if MIBG is non diagnostic. £ DOPA
PET/CT scanning is an emerging tool that may be more widely used for
localising lesions, but is not currently widely available. Non labeled PET/CT is
really only helpful in identifying rapidly dividing highly metabolic tumours,
since these are often larger it is unusual for them to not be visible with
conventional techniques. Angiography has no routine diagnostic role
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PTH Physiology

Parathyroid hormone is secreted by the chief cells of the parathyroid glands.
It acts to increase serum calcium concentration by stimulation of the PTH
receptors in the kidney and bone. PTH has a plasma half life of 4 minutes,

Effects of PTH

— e e RSP o " = S i

Bone Binds to osteoblasts which signal to osteoclasts to cause
resorption of bone and release calcium

Kidney ~ Active reabsorption of calcium and magnesium from the

distal convoluted tubule. Decreases reabsorption of
phosphate.
Intestine via | Increases intestinal calcium absorption by increasing
kidney activated vitamin D. Activated vitamin D increases calcium
- absorption.

A fall in ionised plasma calcium levels causes the chief cells of the
parathyroid glands to secrete parathyroid hormone (PTH).

Fifty percent of extracellular calcium occurs as non-ionised, protein-
(albumin-)bound calcium.

The degree of ionisation increases inversely with pH.

Calcitonin causes increased renal calcium excretion.
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Parathyroid glands and disorders of calcium

metabolism

Hyperparathyroidism

Disease type

Primary
hyperparathyroid
ism

Secondary
hyperparathyroid
ism

Clinical
features

- May be

. asymptomatic if
. mild

. Recurrent

abdominal pain

 (pancreatitis,

renal colic)
Changes to

- emotional or

cognitive state

- May have few

 symptoms

Eventually may

~ develop bone

Hormone
profile

« PTH
(Elevated)

+ Ca
(Elevated)

*  Phosphate
(Low)

s Serum
Calcium :
Creatinine
clearance
ratio >
0.01

+ PTH
(Elevated)

+ (Ca
or normal)

*  Phosphate
(Elevated)

*  Vitamin D
levels

(Low)

disease, osteitis

- fibrosa cystica

and soft tissue
calcifications

Cause

Most cases due
to solitary

. adenoma (80%),

" multifocal

| disease occurs

in 10-15% and
parathyroid
carcinoma in 1%

. orless

- Parathyroid
~ gland

15 hyperplasia

occurs as a

- result of low

' calcium, almost

always in a
setting of chronic

- renal failure
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Tertiary
hyperparathyroid
ism

Differential diagnoses

Ca
(Normal or
high)

PTH
(Elevated)
Phosphate
levels
(Decrease
dor
Normal)
Vitamin D

(Normal or |

decreased
)

Alkaline
phosphata
se
(Elevated)

Metastatic
calcification
Bone pain and /
or fracture
Nephrolithiasis
Pancreatitis

Occurs as a
result of ongoing
hyperplasia of

- the parathyroid
' glands after

| correction of

' underlying renal

disorder,
hyperplasia of all
4 glands is
usually the
cause

It is important to consider the rare but relatively benign condition of benign
familial hypocalciuric hypercalcaemia, caused by an autosomal dominant
genetic disorder. Diagnosis is usually made by genetic testing and concordant
biochemistry (Serum Calcium : Creatinine clearance ratio <0.01-distinguished
from primary hyperparathyroidism).

Treatment

Primary hyperparathyroidism

Indications for surgery

* Elevated serum Calcium > 1mg/dL above normal
*  Hypercalciuria > 400mg/day

*  Creatinine clearance < 30% compared with normal

« Episode of life threatening hypercalcaemia

*  Nephrolithiasis
« Age <50 years

*  Neuromuscular symptoms
* Reduction in bone mineral density of the femoral neck, lumbar spine, or

distal radius of more than 2.5 standard deviations below peak bone
mass (T score lower than -2.5)
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Secondary hyperparathyroidism
Usually managed with medical therapy.

Indications for surgery in secondary (renal) hyperparathyroidism:
 Bone pain
» Persistent pruritus
« Soft tissue calcifications

Tertiary hyperparathyroidism

Allow 12 months to elapse following transplant as many cases will resolve
The presence of an autonomously functioning parathyroid gland may require
surgery. If the culprit gland can be identified then it should be excised.
Otherwise total parathyroidectomy and re-implantation of part of the gland
may be required.

Hypercalcaemia

Main causes
* Malignancy (most common cause in hospital in-patients)

* Primary hyperparathyroidism (commonest cause in non hospitalised
patients)

Less common
* Sarcoidosis (extrarenal synthesis of calcitriol )
Thiazides, lithium
Immobilisation
Pagets disease
Vitamin A/D toxicity
Thyrotoxicosis
MEN
Milk alkali syndrome

Clinical features

Stones, bones, abdominal moans, and psychic groans

High serum calcium levels result in decreased neuronal excitability. Therefore
sluggish reflexes, muscle weakness and constipation may occur.

PRIMARY HPT IS THE COMMONEST CAUSE OF HYPERCALCAEMIA IN
NON HOSPITALISED PEOPLE
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Surgery for parathyroid disease

Surgery for parathyroid disease means a parathyroidectomy. The issue of
conventional or focused surgery is addressed below. In preparing the patient
for surgery the majority of surgeons would still consider laryngoscopy a
routine investigation. The risks of rebound hypocalcaemia and contained
haematoma has so far thwarted efforts to conduct these procedures as
daycases.

Imaging

Imaging of patients with suspected parathyroid gland disease should usually
include ultrasound examination as a minimum. In experienced and skilled
hands this will often demonstrate the lesion. Where USS is inconclusive a
sestamibi scan should be considered. This may be particularly useful where
the gland is difficult to localise and a mediastinal location suspected

Focused / Minimally invasive surgery Vs Conventional Surgery

The majority of patients with parathyroid disease will suffer from primary
hyperparathyroidism. In such patients the usual disease pattern would be the
involvement of a solitary adenoma. Whilst traditional 4 gland exposure offers
and excellent prospect of a biochemical cure there is the concern that such
approaches may be compromised by the development of later morbidity.
Accurate neck imaging with ultrasound, sestamibi scans and the selective
use of intra operative frozen section, PTH measurements (or both). May
result in the decreased need to undertake more conventional neck dissection.
This was the topic of an RCT over a decade ago, the results of which were
that a minimally invasive approach was associated with less post operative
hypocalcaemia and a shorter operating time(1, 2). The authors of this trial do
emphasise that individuals with MEN should probably undergo conventional
surgical exploration rather than a minimally invasive approach.

Use of methylene blue
Some endocrine surgeons will routinely use methylene blue to facilitate the
identification of parathyroid glands. There has been no randomised trial or

formal evaluation of this process. However, the practice is safe in the majority
of patients
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Parathyroid carcinoma

* Rare condition

* Equal gender ratio

* 'Marked hypercalcaemia, neck mass may be present and lesion usually
larger than simple adenomas

* If suspected then en bloc resection of the affected half of the thyroid
and adjacent soft tissues is performed

* Survival rates with en bloc, RO resection = 89% overall (5 years)

* Simple parathyroidectomy = 53% survival rate

When parathyroid cancer is suspected a radical excision is indicated without
pre-operative tissue sampling. FNA assessments of these lesions are
unreliable and core biopsy risks seeding the tumour through the strap
muscles and may compromise cure. Histological criteria favouring malignancy
include capsular invasion, mitoses and rosette like cellular architecture.

Where a parathyroid carcinoma is the suspected diagnosis encountered
intraoperatively the only correct course of action is radical resection. Attempts
at biopsy will disseminate the tumour, cause bleeding and compromise cure.

Parathyroid carcinomas account for up to 5% of tumours. Adenomas are
often encapsulated. Lesions that are fibrotic and densely adherent to the
gland may be a carcinoma. 85% cases of primary hyperparathyroidism are
due to a single adenoma and this is the reason some surgeons favour a
focussed parathyroidectomy.
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Hypothyroidism

Hypothyroidism is an endocrine disorder in which the thyroid gland produces
inadequate quantities of the thyroid hormones thyroxine (T4) and
triiodothyronine (T3). The global prevalence of hypothyroidism is estimated to
be 2-5% while subclinical hypothyroidism is thought to have a prevalence of
4.0-8.5% worldwide.

lodine deficiency due to insufficient intake of dietary iodine is the most
common cause of hypothyroidism worldwide; in iodine-replete countries, the
predominant cause of hypothyroidism is the autoimmune condition
Hashimoto's disease. Hypothyroidism has numerous causes such as
treatment with radioactive iodine-131, injury to the hypothalamus gland or the
anterior pituitary gland, medications, congenital absence or surgical removal
of a functioning thyroid gland, and increased stress.

Causes

lodine deficiency is the most common cause of hypothyroidism worldwide. In
iodine-replete areas of the world, hypothyroidism is most commonly caused
by the autoimmune disease Hashimoto's thyroiditis; other causes may include
an absent thyroid gland or central hypothyroidism due to impaired production
of the hypothalamic hormone thyrotropin releasing hormone (TRH) or the
anterior pituitary hormone thyroid stimulating hormone (TSH). Central
hypothyroidism may occur following injury to these glands from physical
trauma, mass effect (compression) by a tumor, autoimmune injury, vascular
insufficiency, and myriad other causes. Congenital hypothyroidism is a rare
cause of hypothyroidism and most commonly results from thyroid dysgenesis
and has an incidence of approximately 1 in 4000 births.

Diagnosis

Laboratory evaluation of thyroid stimulating hormone (TSH) levels in the
blood is considered the best initial screening test for hypothyroidism. If an
elevated TSH level is detected, this indicates that the thyroid gland is not
producing adequate levels of thyroid hormone and subsequently free T4
levels are often obtained. However, measuring TSH levels alone fails to
diagnose secondary and tertiary hypothyroidism, leading to further suggested
blood testing if the TSH level is normal and hypothyroidism is suspected.

Treatment

Patients with primary hypothyroidism should be treated with T4 using
levothyroxine tablets (BNF) alone.
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Chronic hypothyroidism is associated with impaired myocardial contractility.
Other cardiac manifestations of the condition may also be present.
Proceeding with surgery may occur without adverse event. However, these
patients are recognised as having a higher incidence of complications that is
reduced by rendering them euthyroid first. The slow onset of action of thyroid
hormones generally makes immediate perioperative administration of little

benefit.
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Thyroid malignancy

Papillary carcinoma
«  Commonest sub-type
* Accurately diagnosed on fine needle aspiration cytology
« Histologically they may demonstrate psammoma bodies (areas of
calcification) and so called 'orphan Annie' nuclei
« They typically metastasise via the lymphatics and thus laterally located

apparently ectopic thyroid tissue is usually a metastasis from a well
differentiated papillary carcinoma.

Follicular carcinoma
* Are less common than papillary lesions
* Like papillary tumours they may present as a discrete nodule. Although ¢

they appear to be well encapsulated macroscopically there invasion on sl
microscopic evaluation.

* Lymph node metastases are uncommon and these tumours tend to
spread haematogenously. This translates into a higher mortality rate.
« Follicular lesions cannot be accurately diagnosed on fine needle

aspiration cytology and thus all follicular FNA's will require at least a
hemi thyroidectomy.

Anaplastic carcinoma
* Less common and tend to occur in elderly females
» Disease is usually advanced at presentation and often only palliative
decompression and radiotherapy can be offered.

Medullary carcinoma

« These are tumours of the parafollicular cells { C Cells) and are of neural
crest origin.

* The serum calcitonin may be elevated which is of use when monitoring
for recurrence.

*  They may be familial and occur as part of the MEN -2A disease
spectrum.

«  Spread may be either lymphatic or haematogenous and as these
tumours are not derived primarily from thyroid cells they are not
responsive to radioiodine.

Lymphoma
* These respond well to radiotherapy
* Radical surgery is unnecessary once the disease has been diagnosed
on biopsy material. Such biopsy material is not generated by an FNA
and thus a core biopsy has to be obtained (with care!).
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Hashimotos thyroiditis is a recognised risk factor for thyroid gland lymphoma.
Extensive nodal metastasis are often present and since the usual treatment is
with chemo/radiotherapy the only role of the surgeon is to confirm the
diagnosis. This can usually be achieved with image guided biopsy.

Anaplastic thyroid cancer, The prognosis is very poor and some palliation
may be achieved by palliative radiotherapy.

Hurthle cell lesions are a subtype of follicular thyroid cancer and considered
to have an adverse prognosis. Almost all cases should be considered for total
thyroidectomy and some surgeons would also undertake central nodal
dissection.

Theme from 2013 Exam

Papillary carcinomas may be multifocal in up to 80% of cases and therefore
most surgeons would advocate a total thyroidectomy in those patients whose
tumours exceed 1cm in diameter. The minimum procedure for smaller
tumours is total lobectomy and isthmusectomy. High risk features (male sex
and age) make a nodal dissection of the level VI nodes sensible.

Renal cell carcinoma are the tumour type most likely to metastasise to the
thyroid. These will often have a clear cell morphology histologically. Clear cell
sarcomas are very rare and thyroidal metastasis from them rarer still.

USS features of thyroid malignancy
*  Hypoechoity

Microcalcifications

Lymphadenopathy

Loss of halo

Irregular margins

173 Page



Thyroid FNA results

Inadequate

THY 2

Non neoplastic (with the descriptive
report documenting the features

. consistent with a colloid nodule or

~ thyroiditis). Cysts may be classified as
. Thy2 if benign epzthellal cells are

. present.

Repeat USS +/- FNA at
3-6 months

. _..",'..'_-'.:Foliicu!ar Ie510n pected follicul
i “-__neopFasm) | |

THY 4

Suspicious of malignancy

Surgical resection
(unless lymphoma
where core Bx may be
considered)

noh operable) -
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Blood testing in thyroid disease

Assay Usage

Thyroid peroxidase « Found in autoimmune disease affecting the
(microsomal) | thyroid (Hashimotos 100%) and Graves (70%) .
antibodies

Antibodies to TSH 1‘ + Individuals with Graves disease (95%)
receptor

Thyroglobulin *  Not useful for clinically distinguishing between
antibodies different types of thyroid disease, may be

used as part of thyroid cancer follow up

Calcitonin - *» Released from the parafollicular cells
»  Usually found in patients with medullary
carcinoma of the thyroid

Hormonal changes in thyroid disease

Disorder T3/ T4 TSH

Primary hyperthyroidism High Low
T3 thyrotoxicosis - T3 high onEy“ Lowﬂ
Seéc-J-r;d-a;*y t;;(éerthyroidism H.igh . High
Prlmary hypot.hyroidism - | Low N ngh
Secondary hfpotﬁyréidism V Low " -LO.\-N”
Sick eutﬁyr:hoidwm | Low L“o-w
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Complications following thyroid surgery

The major immediate risk following thyroidectomy is haemorrhage. A tension
haematoma deep to the cervical fascia is usually the result of reactionary
haemorrhage from an arterial source. This resuits in the development of
laryngeal oedema and airway compromise. The treatment is by:urgent wound
decompression of all layers prior to return to theatre for haemostasis. Sub
cutnaeous haematomas and seromas may accumulate under skin flaps and
can often be managed conservatively or by simple aspiration.

In patients with longstanding large goitres there is the risk of tracheomalacia.
This is characterised by the development of flacidity of the tracheal cartilage.
This can result in airway compromise. In the normal situation the tracheal
diameter increases slightly during inspiration and narrows during expiration.
In tracheomalacia these processes are exaggerated and the trachea may
collapse in expiration resulting in stridor. In the immediate situation an
endotracheal tube will need to be inserted.

Recurrent laryngeal nerve injury is recognised following thyroid surgery and
may be unilateral or bilateral depending upon the procedure performed. The
risk is 1.8% at one month which declines to 0.5% at three months following
first time explorations. It is rare for nerve injury alone to result in airway
compromise. However, it may occur when nerve injury is associated with
minor degrees of laryngeal oedema (such as following intubation).

Hypoparathyroidism is a recognised complication following thyroid surgery
and damage to the blood supply to the parathyroid glands is probably the
commonest cause. The incidence of permanent hypoparathyroidism is in the
region of 1 to 3%. It can present dramatically in the first 2-5 post operative
days. In the emergency setting treatment is with intravenous calcium
gluconate. Oral calcium carbonate is used in the longer term.

RLN INJURY IS A RARE COMPLICATION (1%). NEUROPRAXIA IS MORE
COMMON THAN DIVISION.
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Hypocalcaemia following thyroidectomy

Thyroidectomy carries a risk of devascularising the parathyroid glands. This
risk is lessened in unilateral surgery. If damage to the parathyroid glands is
noted intraoperatively then the affected tissue should be autotransplanted
either into a sternocleidomastoid muscle pocket or into brachioradialis
muscle.

Post operatively hypocalcaemia may present as a crisis on the ward with the
features of tetany and cardiovascular instability. The treatment of this is with
intravenous calcium gluconate. The risks of post operative hypocalcaemia
following thyroidectomy is 5%, in 80% of these the situation resolves over the
following 12 months.

Thyroglossal cyst

Athyroglossal cyst usually develops from a persistence of part of the
thyroglossal duct. Because of this embryological origin they usually lie in the
midline. Whilst they may occur at any site of embryonic descent the most
common location is immediately inferior to the hyoid. The thyroglossal duct
communicates with the foramen caecum in the tongue and therefore
protrusion of the tongue will usually result in upward movement of the cyst.
Up to half of thyroglossal cysts are not diagnosed until adult life. The tract can
lie dormant for years or even decades until some kind of stimulus leads to
cystic dilation. Infection can sometimes cause the transient appearance of a
mass or enlargement of the cyst, at times with periodic recurrences.
Spontaneous drainage may also occur. Differential diagnosis are ectopic
thyroid, enlarged lymph nodes, dermoid cysts and goitre.

The usual treatment is a Sistrunks procedure, via a transverse incision the
cyst, duct and branches are removed. The:dissection continues to the
foramen caecum and this will routinely necessitate the removal of the central
aspect of the hyoid. If there has been a history of recent infection then it is
sensible to administer antibiotics perioperatively.
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Others

Vancomycin
Tinnitus is usually the first manifestation of vancomycin ototoxicity.
Irreversible vestibular damage can result from the ototoxicity.

Vancomycin is excreted renally. Liver impairment does not affect its
elimination from the body.

Side effects are more common in elderly patients, due to the reduced
volumes of distribution and reduced renal reserve.

Auditory and renal function should be monitored regularly in the elderly. A
reduced dose should be used, if there is renal imapairment.

Oral vancomycin is not normally significantly absorbed systemically. However,
after multiple doses or in inflammatory bowel disease, absorption can cause
systemic side effects.

Hypertrophic pyloric stenosis
occurs in approximately 3:1,000 live births. Males (especially first born) are

affected approximately four times as often as females. Family clustering
oceurs.

Pyloric stenosis is associated with other congenital defects, including tracheo-
oesophageal fistula.

The vomiting usually starts after three weeks of age, but symptoms may
develop as early as the first week of life, and as late as the fifth month.

Non-bilious vomiting is the initial symptom, which progressively becomes
more vigorous. As vomiting continues, there is a progressive loss of fluid,
hydrogen ion, and chloride, leading to a hypochloraemic metabolic alkalosis.

The diagnosis is established by palpating the pyloric mass. The mass is firm,
movable, approximately 2 cm in length, olive shaped, hard, best palpated
from the left side, and located above and to the right of the umbilicus in the
mid-epigastrium beneath the liver edge.

Imaging procedures (USS or barium meal) are reserved for those infants in
whom the diagnosis remains in doubt.
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Erythropoietin (EPO)

EPO is released in response to hypoxia (not hypercapnia) and anaemia. It is
mostly synthesised in the kidney, hence EPO requirement in renal failure,
although the liver may contribute up to 20% of EPO production.

It specifically stimulates red blood cell (RBC) production, and it is less
effective in iron deficient states.

Side effects of EPO treatment include increased blood pressure.
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Miscellaneous

Common epidemiological studies

Case controlled study

A case-control study is a type of study design used widely, often in
epidemiology. It is a type of observational study in which two existing groups
differing in outcome are identified and compared on the basis of some
supposed causal attribute. Case-control studies are often used to identify
factors that may contribute to a medical condition by comparing subjects who
have that condition/disease (cases) with patients who do not have the
condition/disease but are otherwise similar (controls). They require fewer
resources but provide less evidence for causal inference than a randomized
controlled trial.

Cohort study

A cohort study is often undertaken to obtain evidence to try to refute the
existence of a suspected association between cause and effect; failure to,
refute a hypothesis often strengthens confidence in it. Crucially, the cohort is
identified before the appearance of the disease under investigation. The
study groups follow a group of people who do not have the disease fora
period of time and see who develops the disease (new incidence). The cohort
cannot therefore be defined as a group of people who already have the
disease. Prospective (longitudinal) cohort studies between exposure and
disease strongly aid in studying causal associations, though distinguishing
true causality usually requires further corroboration from further experimental
trials.

Cross sectional studies

Cross-sectional studies involve data collected at a defined time. They are
often used to assess the prevalence of acute or chronic conditions, or to
answer questions about the causes of disease or the results of medical
intervention. They may also be described as censuses. Cross-sectional
studies may involve special data collection, including questions about the
past, but they often rely on data originally collected for other purposes. They
are moderately expensive, and are not suitable for the study of rare diseases.
Difficulty in recalling past events may also contribute bias.

Randomised control studies

These studies involve the experimenter allocating a specific éxposure or
intervention to a group of people who are randomly assigned to a particular
group. They may be blinded or non blinded. The method of randomisation
and the degree of blinding will have a direct impact on the potential bias of
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the study. In order to establish the humbers need to enter the study it is usual
to perform a power calculation.

statistics

Data types

Accurately classifying the data you seek to obtain is the first step in
undertaking formal data analysis.

Title

Description

Nominal

Numbers are assigned to data that has no underling numerical value (e.qg.
marital status)

Ordinal

Has numbers that can be assigned to a natural underlying order (e.g. tumour
grades)

Discrete

Data has a discrete numerical value, that has to be a whole number (e.g.
number of deaths)

Continuous

Data has a numerical value that may not be a whole number and often
reflects a direct measurement (e.g. weight)

Knowing the data types allows us to direct the appropriate analysis. This is
often conveniently achieved by plotting it on a graph. Where the data has a
categorical nature, a histogram is often a useful starting point. Other types of
data, particularly direct measurements, may be plotted as single data points.
If we take the weight example from above then plotting a large number of
data points may allow us to numerically determine the spread of the data. In
particular whether it fits the normal distribution. Remember that if the mean,
median and mode overlap numerically then the data will be normally
distributed.

Parametric vs Non parametric

Parametric methods of data analysis assume that the underlying data set has
a normal distribution. Non parametric methods do not make assumptions
about the nature of the underlying data.

Parametric tests Non parametric tests
F:’airedTTest” G C'hi"”Squafe'dm e b

* \Wilcoxon signed rank test



Types of test

T Test

Direct comparison of data sets which are normally distributed

Mann Whitney U

Ranked method for non parametric data

Wilcoxon matched pairs/ signed rank

Analog of the paired T Test, data must be interval, data based on magnitude
of differences

Spearmans Rank Correlation

Statistical dependence between 2 variables. May be used for continuous or
discrete variables

Chi Squared test

Test of association between two qualitative variables,valid if 80% expected
frequencies exceed 5 or all exceed 1. Fishers exact test may be used for
small samples

Continuous variables

If a variable can take on a value at any point between its minimum and
maximum value then it is termed a continuous variable. Otherwise it is called
a discrete variable. Patient weights are an example of continuous variables
as fractions of numbers are possible (if the equipment is accurate). Discrete
variables could include factors such as polyp identification during
colonoscopy (as partial polyps don't exist- though partial retrieval certainly
can!)

Power calculations and statistical error

Statistical error

Type 1 Error

A test rejects a true null hypothesis. Analogous to false positive. It usually
equates to the significance level assigned to a test.

Type 2 Error

A test fails to reject a false null hypothesis. It is related to the power of a test.

Statistical power

The power of a test is the probability that the test will reject the null
hypothesis when it is false (thereby avoiding a type 2 error). Increasing the
power of a test will reduce the probability of a type 2 error. Usually a value of
0.8 is selected.



Probability

Pre-test probability
The proportion of people with the target disorder in the population at risk at a
specific time (point prevalence) or time interval (period prevalence)

For example, the prevalence of rheumatoid arthritis in the UK is 1%

Post-test probability
The proportion of patients with that particular test result who have the target
disorder

Post-test probability = post test odds / (1 + post-test odds)

Pre-test odds
The odds that the patient has the target disorder before the test is carried out

Pre-test odds = pre-test probability / (1 - pre-test probability)

Post-test odds
The odds that the patient has the target disorder after the test is carried out

Post-test odds = pre-test odds x likelihood ratio

where the likelihood ratio for a positive test result = sensitivity / (1 - specificity)

Recall Bias

Recall bias represents a major threat to the internal validity of studies using
self-reported data. It arises with the tendency of subjects to report past events
in a manner that is different between the two study groups. This pattern of
recall errors can lead to differential misclassification of the related variable
among study subjects with a subsequent distortion of measure of association
in any direction from the null, depending on the magnitude and direction of
the bias. Although recall bias has largely been viewed as a common concern
in case-control studies, it also has been documented as an issue in some
prospective cohort and randomized controlled trial designs.
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Positive predictive values

Screening tests
« Sensitivity: proportion of true positives identified by a test
-  Specificity: proportion of true negatives correctly identified by a test
» Positive predictive value: proportion of those who have a positive test
who actually have the disease
» Negative predictive value: proportion of those who test negative who do
not have the disease

Predictive values are dependent on the prevalence

« Likelihood ratio for a positive test result = sensitivity/(1-specificity)
« Likelihood ratio for a negative test result = (1-sensitivity)/specificity

Likelihood ratios are not prevalence dependent

False positive

A false positive may occur when a screening test falsely identifies individuals
as having a condition when none is present. This is a price that is paid for
having a sensitive screening test. In surgical practice both faecal occult blood
testing and mammography probably generate the greatest burden and worry
as a result of faise positive results.

Odds ratio

In studies with binary results (e.g. yes or no) the odds ratio or relative risk is
used. OR rate of 1 implies that event may occur on either group, values of
more or less than 1 indicate a skew to one group or the other. The risk ratio is
1 where the event may occur in either group or less than 1 if it is more likely
in one group over the other.

Odds are a ratio of the number of people who incur a particular outcome to
the number of people who do not incur the outcome. The odds ratio may be
defined as the ratio of the odds of a particular cutcome with experimental
treatment and that of control.

Qdds ratios are the usual reported measure in case-control studies. It
approximates to relative risk if the outcome of interest is rare.

For example, if we look at a trial comparing the use of paracetamol for back
pain compared to placebo we may get the following results



Total number of patients

Total number of Achieved 50% pain
patients relief

Placebo 90 30

The odds of achieving significant pain relief with paracetamol = 40/20 = 2
The odds of achieving significant pain relief with placebo = 30 /60 = 0.5

Therefore the odds ratio=2/05=4

Absolute risk reduction

The absolute risk reduction is the decrease in risk of a given activity or
treatment in relation to a control activity or treatment. It is the inverse of the
number needed to treat.

The absolute risk reduction is usually calculated for two different treatments.
For example, consider surgical resection (X) versus watchful waiting (Y) for
prostate cancer. A defined end point, such as 5 year survival is required. If the
probabilities pX and pY of this end point are known then the absolute risk
reduction is calculated (pX-pY).

The inverse of absolute risk reduction is the Number Needed to Treat . This is
useful in determining the cost Vs benefit of many treatments.

Number needed to treat
Definition: how many patients would be need to receive a treatment to
prevent one event. It is the absolute difference between two treatments.

Impact factor

The impact factor of an academic journal is a measure reflecting the average
number of citations to recent articles published in the journal. It is frequently
used as a proxy for the relative importance of a journal within its field, with
journals with higher impact factors deemed to be more important than those
with lower ones. The impact factor was devised by Eugene Garfield, the
founder of the Institute for Scientific Information. Impact factors are calculated
yearly starting from 1975 for those journals that are indexed in the Journal
Citation Reports,
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Calculation

In a given year, the impact factor of a journal is the average number of
citations received per paper published in that journal during the two preceding
years. For example, if a journal has an impact factor of 10 in 2007, then its
papers published in 2005 and 2006 received 10 citations each on average in
2007. The 2007 impact factor of a journal would be calculated as follows:

A = the number of times that articles published in that journal in 2005 and
2006, were cited by articles in indexed journals during 2007.

B = the total number of "citable items" published by that journal in 2005 and
2006. ("Citable items" are usually articles, reviews, proceedings, or notes; not
editorials or letters to the editor.)

2007 impact factor = A/B.

(Note that 2007 impact factors are actually published in 2008; they cannot be
calculated until all of the 2007 publications have been processed by the
indexing agency.)

New journals, which are indexed from their first published issue, will receive
an impact factor after two years of indexing; in this case, the citations to the
year prior to Volume 1, and the number of articles published in the year prior
to Volume 1 are known zero values. Journals that are indexed starting with a
volume other than the first volume will not get an impact factor until they have
been indexed for three years. Annuals and other irregular publications
sometimes publish no items in a particular year, affecting the count. The
impact factor relates to a specific time period; it is possible to calculate it for
any desired period, and the Journal Citation Reports (JCR) also includes a
five-year impact factor.

Descriptive statistics

Descriptive statistics include a point estimate of the measured variable as
well as a measure of the variability of the data around that point estimate.
Typical examples of point estimates include; mean, median and mode. The
two most commonly employed measurements of variability include standard
deviation and the inter quartile range. The standard deviation is usually
considered in association with the mean, while the inter quartile range is used
alongside the median. Other measures of data variability include the standard
error of the mean and confidence interval. The standard error of the mean
represents the measure of variation around the point estimate of the mean of
a group of sample means, as such it should only be used when describing the
characteristics of more than one sample.
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Funnel plots

« Afunne! plot is a useful graph designed to check the existence of
publication bias in systematic reviews and meta-analyses. It assumes
that the largest studies will be near the average, and small studies will
be spread on both sides of the average. Variation from this assumption
can indicate publication bias.

« In common with confidence interval plots, funnel plots are
conventionally drawn with the treatment effect measure on the
horizontal axis, so that study size appears on the vertical axis, breaking
with the general rule. Since funnel plots are principally visual aids for
detecting asymmetry along the treatment effect axis, this makes them
considerably easier to interpret.

.« The funnel plot is not without problems. If high precision studies really
are different from low precision studies with respect to effect size (e.g.,
due to different populations examined) a funnel plot may give a wrong
impression of publication bias. The appearance of the funnel plot can
change quite dramatically depending on the scale on the y-axis whether
it is the inverse square error or the trial size

Forest plots

A Forest plot is a graphical display designed to illustrate the relative strength
of treatment effects in multiple quantitative scientific studies, addressing the
same question. It is often used to graphically display meta analyses of
randomised controlled trials.

The graph may be plotted on a natural logarithmic scale when using odds
ratios or other ratio-based effect measures, so that the confidence intervals
are symmetrical about the means from each study and to ensure undue
emphasis is not given to odds ratios greater than 1 when compared to those
less than 1. The area of each square is proportional to the study's weight in
the meta-analysis. The overall meta-analysed measure of effect is often
represented on the plot as a vertical line. This meta-analysed measure of
effect is commonly plotted as a diamond, the lateral points of which indicate
confidence intervals for this estimate.

A vertical line representing no effect is also plotted. If the confidence intervals
for individua! studies overlap with this line, it demonstrates that at the given
level of confidence their effect sizes do not differ from no effect for the
individual study. The same applies for the meta-analysed measure of effect: if
the points of the diamond overlap the line of no effect the overall meta-






analysed result cannot be said to differ from no effect at the given level of
confidence.

Drug trials

Phase of trial Description

mall n
Safe dose range
Side effect profile
_ Dose escalation

ies often us

- o ect data cap

Phase |l Large number of participants
Comparison to placebo or existing
therapy

Often randomised

Confidence intervals

A 95% confidence interval is often interpreted as indicating a range within
which we can be 95% certain that the true effect lies. This statement is a
loose interpretation, but is useful as a rough guide. The strictly-correct
interpretation of a confidence interval is based on the hypothetical notion of
considering the results that would be obtained if the study were repeated
many times. If a study were repeated infinitely often, and on each occasion a
95% confidence interval calculated, then ninety five percent of these intervals
would contain the frue effect.
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