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The aims of the first section of this book are to lay down general principles of 
immunology and to define broad immunologic responses in surgery, stress and 
sepsis as well as the surgeon's interaction with the immunosuppressed patient. 

In Chapter I, Plunkett and colleagues make the assumption that the reader is 
conversant with the basic ontology of the immune system. In their treatise, they 
allude to the theoretical paradigm of immunology as proposed by Matzinger and 
Fuchs. [1] What is unique about this view is its change of the overall concept of 
the origins of inherent danger to the organism and the purpose of immunologic 
defence. Broadly, the original ideas as outlined by Burnet in the middle of the 
20th century revolved around the suggestion that the host's immune response was 
principally towards exogenous, "non-self' stimuli [2] and the implications of this 
view which was the backbone of immunology as taught to all medical students, 
were that immunocytes functioned as specialized surveillance cells for non-self 
haptens and immunogens and that the T cell repertoire in particular was devel
oped against foreign antigens very early in development. This view cannot be sus
tained in the current era of transgenic immunology, with knowledge regarding 
immunoglobulin switching in the periphery of mature B cells, the new under
standing of T cell receptor co-stimulation to newly exposed foreign peptides and 
the poor clinical responses towards tumors which express tumor-associated anti
gens. 

What Matzinger proposed was a change in this self/non-self paradigm where 
the immune system will only respond to dangerous signals (essentially derived 
from dying or damaged cells not undergoing programmed cell death) and poten
tially linked to genetic polymorphisms. These signals must effectively be carried 
to immunocompetent lymphocytes by activated dendritic (and other) antigen
presenting cells, which incorporate the second-signal models for T cell stimula
tion already shown by Bretscher and Cohn [3] and Janeway [4]. In this way, any 
immunologic "theory of everything" has to account for the observed facts of 
immunology and the Matzinger theory goes some considerable way to explaining 
why there is limited maternal/foetal immunologic interaction, why circulating 
auto-antibodies after apoptotic or infarctive cell death can be short-lived and 
relatively harmless, why spontaneous tumor regression occurs (particularly 
during acute systemic infection or following partial extirpative surgery) and why 
there is a necessity for repeated vaccination strategies with the use of adjuvants in 
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anti-tumor immunotherapies [5]. The theory is, however, just that and there is 
little at present to explain the on/off switch between tolerance and auto-activa
tion, why circulating auto-antibodies are not more destructive and the mechan
isms involved in B cell sequence variation following their activation [6]. 
Moreover, it accounts for normal thymic apoptosis, B cell apoptosis within germ
inal centers, "natural" cell death during breast/uterine and ovarian involution and 
the immunologic responses towards hematopoietic and gastrointestinal cell turn
over. These non-dangerous events all represent constitutive signals for cells that 
are dying physiologically. The system permits immune responsiveness without 
receptor specificity or self/non-self discrimination, but it does not fully explain 
the persistent need for immunosuppression following allografts or the nature of 
immunoprivelege in sites such as the CNS or the eye. 

The ontogeny of the immune system is further covered in Chapter 9. In theory, 
it should have some basic evolutionary advantage, although it is unclear why 
endogenous and exogenous foreign antigens should be initially processed differ
entially as peptide epitopes combined with MHC molecules for cell surface 
expression. This is of considerable importance since the aberrant presentation 
and processing of antigen is a significant mechanism whereby many solid tumors 
escape immunologic detection and elimination. 
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In Chapter 2 Demetriades and colleagues discuss the subcellular and immunologi
cal responses to shock, ischaemia and reperfusion. Many of these studies have 
been conducted in animal models. It is uncertain whether much of this work 
actively translates into clinical studies, particularly since strain differences have 
been shown in resistance to standardized ischaemia [1]. For example, reactive 
oxygen species are implicated in the pathogenesis of many surgical disorders such 
as adult respiratory distress syndrome (ARDS), atherosclerosis and cancer and 
genetically-engineered animal models as well as syngeneic strains which eliminate 
genetic polymorphism have recently been used as tools for understanding the 
functional aspects of antioxidant enzymes in cellular defences against different 
forms of oxidant injury [2]. Transgenic rodents, which overexpress different iso
forms of superoxide dismutase (SOD), catalase and glutathione peroxidase, appear 
to show increased tolerance to standardized ischaemia-reperfusion in myocardial, 
CNS and drug-induced toxicity. The reverse results have been noted in knockout 
models for these enzymes and similar experiments have been found with knock
out transgenics specific for the different forms of NO synthase (neuronal nNOS; 
endothelial eNOS or inducible iNOS) in experimental head injury. eNOS is 
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critically involved in maintaining cerebral blood flow and reducing infarct size, 
whereas both iNOS and nNOS play key roles in local neurodegeneration; showing 
an important bias in ischaemia-reperfusion response with genetic variation [3]. 

The immunology of CNS trauma in particular is still poorly understood. Recent 
experimental models of neurotrauma have shown that adoptive transfer of reac
tive T cells or active immunization with myelin basic protein promotes recovery 
from spinal cord injury, where there is already impaired lymphocyte and early 
hematopoietic progenitor cell activity [4,5]. The authors refer to the effects of 
lazaroids (in particular tirilazad mesylate) which are inhibitors of lipid membrane 
peroxidation and which have been shown to be beneficial in spinal cord trauma 
[6] The action of these agents is complex increasing membrane stability, scaven
ging lipid peroxyl radicals and reducing lipid peroxidation-induced arachidonic 
acid release. They localize in the cerebrovascular endothelium acting primarily on 
the blood-brain barrier and attenuating subarachnoid hemorrhage injury and 
ischaemia-induced blood-brain barrier permeability. Phase III trials of these 
agents in spinal cord and head injury, ischaemic stroke and spontaneous sub
arachnoid hemorrhage are underway in Europe and Australasia [7]. 

In the immune reaction to trauma (including deliberate surgical trauma), one 
of the recent areas of excitement has been in the attenuated immunosuppression 
which appears to occur after minimally invasive surgery when compared with 
conventional open surgery. These studies have shown variations in T cell pro
liferation in vitro to standard mitogens and expression of cell surface monocyte 
receptor molecules (HLA-DR, CD80 and L-Selectin). These effects have been 
noted in patients undergoing cholecystectomy (laparoscopy vs. open), [8] Nissen 
fundoplication [9] and colorectal resection for cancer [10] These findings have 
been accompanied by reductions in the traditional 1L-6 rise seen following open 
surgery, conversion of peripheral lymphocyte cytokine profiles from a Thl to a 
relatively suppressed Th2 pattern [11] and variations in the number of detectable 
CD3 and CD4:CD8 ratios, NK subsets, intra-peritoneal macrophages and B cells in 
the peripheral blood of laparoscopic compared with open cases [12-14]. 

The relevance of such immunosuppression following conventional surgery lies 
in many recent clinical case reports as well as many experimental studies which 
have suggested that laparoscopic cancer surgery is associated with an increased 
risk of tumor spread to abdominal wall wounds (port-site metastases). There 
seems little evidence that this is caused by mechanical wound contamination, but 
rather disturbance of peritoneal anti-tumor immunity perhaps compounded by 
the effects of CO2 pneumo-peritoneum [15,16]. 

The other area of importance to the immunity of the post-surgical patient with 
cancer is the use of peri-operative allogeneic blood and blood product transfu
sion. There is considerable debate concerning the effect of peri-operative blood 
transfusion on cancer-specific outcome particularly in colorectal cancer, with 
some papers suggesting that the presence of post-operative infection in combina
tion with blood transfusion is deleterious [17]. This effect has been confirmed for 
patients with a range of other solid cancers including gastric cancer, (with less of 
an effect for packed red blood cells), breast cancer and esophageal carcinoma, 
although not in hepatocellular carcinoma [18-21]. 

The final view on blood transfusions and their effect on cancer outcome is not 
fixed as yet. At present active policies regarding leukocyte depletion of peri
operative transfused blood don't seem to exert an effect and differences in 
survival rather than locoregional cancer recurrence may be due to a complicated 
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post-operative course rather than the effects of immunosuppression induced by 
allogeneic cell exposure [22]. The issue is not obviated by the use of autologous 
blood transfusion in patients with malignancy. 
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In Chapter 3, Parker and Windsor outline the importance of the cytokine cascade 
and attempts to attenuate it in human sepsis, septic models and in the systemic 
inflammatory response syndrome (SIRS). Anti-endotoxin strategies are fully dis
cussed in the chapter. Endotoxin is a potent stimulator of the inflammatory 
response and probably initiates most Gram-negative sepsis. A range of anti-endo
toxins have been tried in clinical studies including anti-LPS antibodies, LPS
binding proteins and lipoproteins, polymyxin B conjugates, lipid A analogues and 
extracorporeal techniques for endotoxin removal [1]. The latest phase II trials 
utilizing the monoclonal IgM anti-endotoxin antibody E5 in life-threatening 
Gram-negative sepsis have proved disappointing although there is some improve
ment in mortality for those patients treated with E5 who initially present with 
shock and who display anti-endotoxin antibodies directed against lipid A and 
lipid X [2,3]. 

These confirm the doubtful effects of earlier studies assessing the role of HA-
1A (a human IgM monoclonal antibody raised against the E. coli J5 (Rc) endo
toxin) or recombinant bactericidal/permeability increasing protein. The latter has 
been shown to impair LPS-mediated TNF production in human blood in vitro 
and to protect against an LD60 dose of endotoxin in mice, although human 
studies are awaited [4]. Newer approaches specifically designed to attenuate endo
toxin will include endotoxin analogues, new antibodies directed against novel 
endotoxin epitopes, subunit vaccines, binding columns and recombinant human 
proteins and small molecule inhibitors of endotoxin synthesis and intracellular 
signaling. 

The immunologic concepts of sepsis and SIRS are changing. Whether or not 
the monitoring of septic patients with pro-inflammatory blood markers (TNF, IL
l, IL-6, IL-8 and C-reactive protein), markers of invasive infection (procalcito
nin), inherent immunosuppressive functions (TGF-~lL-IO and PGE2) or mono
cytic function and phenotype (HLA DR, CD14 levels or ex vivo TNF secretion 
capacity) will be clinically important in the future is at present unknown [5]. 
Recent work has shown that the glycosyl-phosphatidylinositol-linked glycoprotein 
CD14 is expressed as a pattern recognition receptor on myeloid cells, binding to 
gram-negative and gram-positive bacterial cell walls affecting the signaling of 
Toll-like receptors and the NF-KB kinase, implying a central role in responses to 
microbial pathogens. This has been coupled to work showing that CD14 antisense 
oligonucleotide therapy prevents lethal LPS-induced shock in animals and that 
CD14 expression by monocytes in humans is impaired in severe sepsis, suggesting 
a potential new modality of therapy [6]. The poor results also alluded to by 
Parker and Windsor regarding therapy with platelet activating factor and brady
kinin antagonists, IL-1r therapy, monoclonal anti-TNF antibodies and soluble 
dimeric TNF receptor fusion proteins, means that new strategies against sepsis 
must be developed. 

As mentioned in the last part of the chapter, genetic polymorphisms will affect 
the overall immunological response against microbial invasion. These may be 
represented in heat shock protein variations or altered expression of MHC class 
II molecules in response to LPS exposure [7]. Given that it is estimated that 
more than 50,000 people die each year in the United States from septic shock or 
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SIRS-related illnesses [8] our future understanding of individual genetic variation 
in cytokine production and release, NO synthase expression and coagulation 
factor polymorphism will provide relevant information to identify which patients 
are more or less likely to develop potentially fatal sepsis or multi-organ dysfunc
tion. Moreover, it may assist in defining those capable of responding to anti-med
iator strategies [9]. 
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In Chapter 4, Allen-Mersh and Huang discuss the role the surgeon plays in the 
immunosuppressed patient. These days this may involve vascular access surgery 
or occasionally the treatment of such patients with complicated lymphoprolifera
tive disease or Kaposi's sarcoma which presents as a surgical emergency. In the 
1980's there was a vogue for lymph node biopsy in patients with HIV disease. The 
commonest histologic finding is follicular hyperplasia in patients with AIDS
related complex (ARC) or persistent generalized lymphadenopathy, although 
other features, most notably epithelioid histiocyte accumulation, follicle mantle 
zone effacement, burnt-out follicles and plasmacytosis are often seen. 

Although these biopsies can be performed without significant morbidity, their 
value is doubtful with secondary infections and neoplastic disease being identified 
in only 10% of cases. Moreover, this avoids the small potential risk (between 1 
per 200,000 to 1 per 2,000,000) to the surgeon [1]. Formal lymph node biopsy is 
still indicated in patients with unexplained generalized symptoms, atypical enlar
gement of lymph nodes or the exclusion of concomitant disease in patients with 
previously defined infectious or neoplastic processes [2-4]. Many of these biop
sies have been supplanted by fine needle aspiration (FNA) where B cells fail to 
show light chain restriction in follicular hyperplasia [5] and where in-situ hybri
dization on frozen section specimens or microfragments will detect viral RNA 
with considerable accuracy or can be used for the detection of gag DNA by poly
merase chain reaction (PCR). Lymph node aspiration may also be used to follow 
response to therapy. There is evidence that undetectable plasma viraemia using 
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ultrasensitive PCR technology does not always reflect complete HIV suppression 
within lymph nodes since it appears that protease inhibitors target HIV reservoirs 
in lymphoid tissue better than nucleoside analogues [6]. There is further evidence 
that Gallium-67 scanning may avoid lymph node biopsy or FNA in some patients 
with follicular hyperplasia [7]. 

General surgeons may encounter these patients in their practice presenting with 
complicated CMV infections of the intestinal tract, appendicitis, spontaneous bac
terial peritonitis, cholecystitis, obstructive jaundice or with protean manifesta
tions of coincident Tuberculosis [8,9]. There may also be a place for increased 
laparoscopy in these patients with less attendant disturbed post-operative immu
nity. 
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