


NOVEMBER 2016     |     The Surgical Technologist     | 497

The Diabetic  
Surgical Patient

L E A R N I N G  O B J E C T I V E S
s	 Review the different types of 

diabetes
s	 Learn about how diabetes affects 

one’s anatomy and physiology 
s	 Recall the special considerations 

when operating on a diabetic 
patient

s	 List the complications that diabetes 
can cause

s	 Explore neuropathy and how it 
affects diabetics

This article will include a brief and basic review of anatomy 
and physiology, and discuss the causes, management and 
complications of type 1 diabetes mellitus (T1DM), type 
2 diabetes mellitus (T2DM), gestational diabetes mellitus 

(GDM) and pre-diabetes, as well as a discussion of pre-, intra- and 
post-surgical insulin management in order to avoid surgical compli-
cations for the diabetic patient. As a surgical team member, learning 
about this common disease and its conditions, will provide the surgi-
cal technologist with valuable knowledge, understanding and aware-
ness so they may provide superior patient care.

A N A T O M Y  A N D  P H Y S I O L O G Y
The digestive tract and accessory organs break down consumed food 
for energy. The digestive anatomy includes the stomach and small 
intestine, and the accessory organs include the liver and pancreas. 

Z sa Z sa Ch i n n,  c st

Every five minutes, two people die from diabetes-related causes and 16 adults are newly 
diagnosed.6 The Centers for Disease Control (CDC), reports that the total direct and indi-
rect cost of diabetes in 2012 was $245 billion.6 All people struggling with this condition 
have the same physiological, mental and emotional stressors and mind-sets. Uncon-
trolled blood glucose (BG) levels damage the bodies of those who are affected by this 
condition, and as a result, diabetic patients undergo surgical procedures at a higher rate 
than non-diabetic people. Due to these complications, “it is imperative that conscien-
tious attention be paid to the metabolic statue of patients before, during and after surgi-
cal procedures.”4 
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They all lie below the diaphragm in the right, left and middle 
upper quadrant of the abdomen. The stomach lies in the 
middle-left upper quadrant; the small intestine, specifically 
the duodenum, lies in the right-mid quadrant; the liver lies 
behind the ribcage in the right mid to right upper quad-
rant with the gallbladder attached to its underside; and the 
pancreas lies behind the stomach in the middle-left quad-
rant of the abdomen with the head nestled below the greater 
curvature of the stomach, under the liver and gallbladder 
area, and against the duodenum. The liver and the pancre-
as connect to the duodenum of the small intestine, via the 
common bile duct and the pancreatic duct, which forms the 
duodenal ampulla.5

As food is chewed and swallowed, it moves from the 
mouth, through the laryngopharynx, into the esophagus and 
down into the stomach where it is acidified for easier protein 
digestion. Microbial destruction and secretion of pepsin, 
bile and pancreatic enzymes occur, chyme is created. As the 
chyme enters the small intestine, it undergoes chemical and 
mechanical digestion and absorption. The metabolism of 
this food causes many other complex processes to take place 
and the end result – about an hour after food consumption 
– has glucose flowing in the bloodstream. According to the 
National Institutes of Health (NIH), a healthy person’s pan-
creas responds to post-meal BG levels by releasing insulin 
into the blood stream.7

Insulin, made by beta (β) cells in the pancreas, lowers 
BG levels in different ways. It helps muscle, fat and liver cells 
absorb glucose from blood; it stimulates the liver and muscle 
tissue to store glucose as glycogen; and insulin lowers BG 
levels by reducing glucose production in the liver7. On the 
flip side, if BG levels drop – say during overnight sleep, a 
skipped meal or with heavy exercise – glucagon, made by 
alpha (α) cells in the pancreas, raises BG levels. This can 
occur in two ways: when glucagon signals the liver and 
muscle tissue to break down glycogen into glucose, which 
then enters the bloodstream, and when glucagon stimulates 
the liver to make glucose from amino acids.7 The bodies of 
people with diabetes are unable to function in this man-
ner. Some of the reasons that interfere with these functions 
are autoimmune malfunction induced by genetic mutation, 
stress on the body physiology created by viruses, illness and 
being overweight or obese.

Type 1 diabetes (T1DM) is an autoimmune disease 
where the immune system attacks and destroys β-cells, 
housed inside islet cells, in the pancreas. Specific T-cells, 

white blood cells (WBC), are primed to attack these spe-
cialized insulin producing cells.7 Research from the NIH 
shows there have been gene variants identified that carry 
instructions for making a protein, called human leukocyte 
antigen (HLA), on those specific WBCs. These gene vari-
ants are linked to the risk of developing T1DM. However, 
some HLA-produced proteins help the immune system see 
the WBCs as part of the body, thus refraining from cellular 
destruction, while other proteins do nothing.7 Scientists are 
unclear as to why this occurs. Although there currently is 
genetic testing is being done, there is no available cure for 
individuals who possess these genetic variants, and noth-
ing has been found to improve prevention nor treatment 
for T1DM.7

Some scientists theorize environmental reasons that 
prompt autoimmune damage of beta cells in people with 
genetic susceptibility.7 Viruses and or infections also have 
been considered and theorized as a possible culpet.7 The 
onset of T1DM occurs more in winter months, when viral 
infections are more common and other people are some-
times diagnosed during or after a viral infection. Viruses 
common to T1DM diagnosis include coxsackievirus B, 
cytomegalovirus, adenovirus, rubella and mumps. Although 
these conditions don’t cause diabetes, antibodies to islet 
cells and beta cell damage – which can cause pancreatitis 
from congenital rubella syndrome – have been found in 
patients with these viruses.7 Other chronic non-curable dis-
eases or issues with the pancreas can cause T1DM such as 
pancreatitis, tumors and pancreatectomy (due to cancer).7

Recent research has considered insulin to be a trigger 

Uncontrolled blood glucose (BG) levels dam-
age the bodies of those who are affected 
by this condition, and as a result, diabet-
ic patients undergo surgical procedures at a 
higher rate than non-diabetic people.4 Due 
to these complications, “it is imperative that 
conscientious attention be paid to the met-
abolic statue of patients before, during and 
after surgical procedures.”4
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in the immune attack on beta cells, as the immune systems 
of people who are genetically vulnerable to develop T1DM 
respond to insulin as if it were a foreign substance or anti-
gen. Patients with T1DM produce antibodies to combat the 
antigens to insulin and other proteins produced by β-cells. 
Testing for these antibodies can identify people with an 
increased risk of developing diabetes and determine the type 
or kind of diabetes.7 

Knowing the correct type of diabetes is imperative. Daily 
care for the person that has islet cell destruction, one who 
does not make insulin, includes precisely measured insu-
lin injections via syringe and a needle or an insulin pump. 
Other routines include management of diet and exercise as 
these are the best ways to maintain weight and strictly con-
trolled BG levels.

Type 2 diabetes (T2DM) is the most common form of 

diabetes in the United States. It is a disease where the body 
is resistant to insulin or where there is β-cell dysfunction. 
In this type of diabetes, the body’s muscle, fat and liver cells 
do not use insulin effectively. Overweight and obese people 
– including children and adolescents – are most susceptible 
to acquiring this type of diabetes. Diagnosis of T2DM used 
to be more commonplace in middle-aged patients; however, 
with the rise in obesity in children and adolescents, it now 
affects these age groups at a higher rate. African Americans, 
Alaska Natives, American Indians, Asian Americans, Native 
Hawaiians, Pacific Islander Americans and Hispanic/Lati-
nos are diagnosed more frequently than Caucasian/White 
Americans.7

Scientists have found gene variants that increase a per-
son’s susceptibility where these genetic mutations affect 
insulin production versus insulin resistance. Inheriting a 
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mutation from each parent increases a person’s risk 80% 
more than for those with no genetic inheritance; however, 
these gene variants are uncommon for this type of diabetes. 
Genetic conditions, such as Down and Cushing syndromes, 
also can account for T2DM. Other times, diabetes may 
occur in cases where the body is physiologically stressed 
such as injury or septicemia. In these cases, normal body 
function generally returns when the injury or infection has 
healed or cured.7

Metabolic syndrome or insulin resistance syndrome is a 

group of conditions experienced by the afflicted patient that 
also increases the risk of developing T2DM. These condi-
tions include higher than normal BG levels, increased waist 
size from excess abdominal fat, high blood pressure and 
abnormal levels of cholesterol and triglyceride blood levels.7 
Furthermore, as with T2DM, people can have this for years 
and not know it.

Gestational diabetes (GDM) occurs during pregnancy. 
Insulin resistance, caused from hormones produced by the 
placenta and other pregnancy-related factors, can occur 

Increased thirst, frequent urination, 
hunger, fatigue and blurred vision
are common symptoms for both 
Type 1 and Type 2

Lifestyle changes with diet,
exercise and medication 
allow patients to manage
their condition            

A low-fat,  low-carbohydrate 
diet and plenty of exercise  
can help prevent the development 
of Type 2 diabetes
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during late pregnancy. If the pancreas is unable to produce 
enough insulin due to β-cell dysfunction, GDM occurs. 
Women who are overweight or obese prior to pregnancy 
are especially susceptible to this type of diabetes due to the 
pregnancy starting out with a high need for insulin due to 
its resistance.7 This effect is similar to T2DM. There also is 
an increased risk of GDM in subsequent pregnancies with 
women diagnosed with GDM, along with high-infant birth 
weight. Children born to mothers diagnosed with gesta-
tional diabetes are more susceptible to childhood and adult 
obesity, T2DM and GDM (if the child is female). Genetic 
variance also may occur with GDM, however, it’s a low-risk 
factor. Gestational diabetes usually resolves post-partum, 
but the BG levels of mother and baby still will need to 
checked following the birth.7 

M A N A G I N G  D I A B E T E S
Management of the diabetic patient is the same regardless 
of type. Upon diagnosis, education is paramount. Diabetic 
patients will need to learn about and adopt persistent BG 
monitoring so they may come as close to a non-diabetic 
as possible. Patients will need to learn about medications, 
diet, exercise and illnesses. They will need to learn and 
know how uncontrolled or high BG levels can have negative 
effects and affects on their body functions. T1DM patients 
will need to learn safe and proper injection techniques 
and sites for administration of insulin. They will need to 
learn when and how to take long-acting and short-acting 
insulins.1

It is suggested that patients receive support from mul-
tiple sub-specialties, including dietitians and nutrition-
ists, primary care members, podiatrists, cardiologists and 
nephrologists. Together, these professionals can assist 
patients with continuous techniques for obtaining persis-
tent blood glucose monitoring and control, and encourage 
compliance with proper eating and exercise, which ulti-
mately helps to create the best outcomes for the patient. 
These actions help to reduce the many complications – high 
blood pressure, hyperlipidemia, kidney disease, cataracts 
and other eye problems, genitourinary problems and integ-
umentary issues – for the diabetic patient.

Depression is an extremely common complication that 
diabetic patients suffer from. It affects all diabetics for 
various reasons and at various times. Mental and emo-
tional stress due to work or school can trigger hypergly-
cemic incidents, and a simple cold can render blood sugar 
levels uncontrollable before the patient seeks treatment 

and for days to weeks following the illness. More serious 
health issues such as surgery or an amputation can place an 
extreme amount of physiological, psychological and physi-
cal stress on the patient. These, as well as other more seri-
ous complications, can trigger bouts of depression, which 
have adverse effects on how the patient cares for their own 
insulin, diet and exercised needs. 

One of the worst complications for diabetics is neurop-
athy. The NIH reports that neuropathy is found in 60 to 
70 percent of diabetics.8 Nerve damage affects every organ 
of diabetics, and the highest risk factor for development 
is uncontrolled BG, age and duration of diabetes.8 Patients 
who are older and have had the condition for 25 years or 
more have the highest risk for development of neuropathy.8 

There are different types of neuropathy affecting different 
parts of the body. Peripheral neuropathy affects the extrem-
ities including the hand, fingers, feet and toes. Autonomic 
neuropathy affects the heart, lungs and blood vessels, diges-
tive and urinary systems, as well as the sweat glands and 
sex organs. Proximal neuropathy affects areas in the central 
body, including the thighs, hips, buttocks and legs. Focal 
neuropathy affects areas such as the eyes, ears and facial 
muscles, pelvis and lower back, chest and abdomen and the 
thighs, legs and feet.8

It is not completely understood how nerve damage 
occurs in the body. Combinations of factors contributing 
to neuropathy include metabolic issues such as high BG, 
abnormal blood fat levels and possibly low levels of insulin. 
Neurovascular changes affecting transportation of oxygen 
and nutrients to body tissues, and waste products away 
from tissues, is another element in developing nerve dam-

Type 2 diabetes is the most common 
form of diabetes in the United States. 
It is a disease where the body is resis-
tant to insulin or where there is D-cell 
dysfunction. In this type of diabetes, 
the body’s muscle, fat and liver cells 
do not use insulin effectively.
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age.8 Specifically, more than 60% 
of all non-traumatic lower-limb 
amputations in the United States 
occur in people with diabe-
tes.7 This is due to the fact that 
nerves to the feet are the longest 
in the body and, therefore, are 
affected the most.8

As with most surgeries, 
it is used to cure a disease or 
physical abnormality, reduce or 
resolve pain or make a diagno-
sis. Major surgery is defined as 
requiring general anesthesia for 
more than 1 hour with minor 
surgery requires general anes-
thesia for as long as one hour.4 
Diabetes Spectrum reports,

“Surgery on the 
diabetic patient poses 
di f f icu lt  obstacles 
for the patient, the 
involved medical [and 
surgical] teams, and 
the patient’s respec-
t ive  communit ies . 
The stress response 
(itself ) to a surgical 
procedure may pre-
cipitate diabetic cri-
ses, diabetic ketoaci-
dosis (DK), or hyper 
g lycemic hyperos-
m o l a r  s y n d r o m e 
(HHS) can happen 
during surger y or 
post-operatively, with 
negative prognostic 
consequences.”

HHS is a well-known post-
operative complication follow-
ing certain procedures. In cardi-
ac surgery it is associated with a 
mortality rate of 42%.4 Accord-
ing to Dagogo-Jack and Alberit,

“It  is  therefore 
imperative that care-
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ful attention be paid to the metabolic status of 
people with diabetes undergoing surgical pro-
cedures. Insulin resistance induced by circulat-
ing stress hormones, surgical stress has a del-
eterious effect on pancreatic beta cell function; 
during surgery plasma insulin levels fall and 
insulin secretory responses to glucose become 
impaired.”

The activation of counter-regulatory hormones is epi-
nephrine and norepinephrine. Simplified, these postop-
erative problems correlate to low insulin levels, insulin 
resistance, and most threatening, excessive destruction 
(catabolism) of glucose homeostasis. This response hap-
pens to all diabetic patients, and most need insulin therapy 
preoperatively.4

“Management of all patient with T1DM hav-
ing minor or major surgery and patients with 
T2DM enduring major surgery are suitable 
candidates for intensive peri-operative diabetes 
care. Fasting and intraoperative glucose moni-
toring is recommended, especially if the surgical 
procedure is major. Methodologies in this cat-
egory of patients always include insulin therapy 
with a combination of dextrose and potassium 
infusion.”

A T2DM patient with well-controlled BG may not 
require this intervention. Once eating is resumed following 
minor surgical procedures, most medications can be restart-
ed.4 Chuah et al report “Diabetic patients are more at risk 
of poor wound healing, respiratory infection, myocardial 
infarction, admission to intensive care and increased hos-
pital length of stay; this creates increased inpatient costs.”

S U R G E R Y  A N D  T H E  D I A B E T I C  P A T I E N T
The above information may not be known by the surgi-
cal technologist, so being aware of these practices affords 
them understanding and allows participation in exception-
al care of the patient on the operating table. With the rise 
of T2DM, bariatric surgery also has increased as a cure.2 
T2DM cardiac patients have a longer hospital stay, higher 
healthcare resource utilization and greater perioperative 
morbidity than non-T2DM patients.2 Chuah et al report, 
in part, “… the two-year risk of myocardial infarction, fol-
lowing drug-eluting or bare metal stents, is 6.9% higher 
in T1DM.” These patients also have more than two times 
greater the incident of postoperative death in CABG than 
non-T2DM; 3.9% versus1.6.2

A vast variety of surgical procedures related to diabetic 
complications include: CABG; revascularization of limbs 
through grafting (auto, synthetic or donor); endarterecto-
mies; embolectomy; amputation of necrotic and or infected 
extremities; catheter insertions for temporary dialysis due 
to acute renal failure (usually due to systemic infection); 
and AV fistula creation for permanent renal dialysis due to 
chronic renal failure (usually due to high blood pressure, 
neuropathy or both). Also common for T1DM patients are 
D&C or D&S for multiple miscarriages.7 

When performing a surgery on a diabetic patient, a sur-
gical technologist needs to be aware of their body relative 
to the patient’s body. A surgical tech needs to avoid unnec-
essary leaning or pressure on the diabetic patient during 
surgery. Other routines may include covering a diabetic’s 
fingers and toes during the procedure. This is due to the 

higher microbial count under the diabetic’s nails. A sur-
geon’s preference will dictate how best to deal with this 
issue, although one of the cheapest ways is to use a glove.

Surgical technologists will need to be aware of blood 
glucose monitoring. Intraoperative glucose monitoring 
will be obtained via a blood glucose machine and there are 
many different types used. The common standard practice is 
to monitor it every hour of surgery.4 Surgical technologists 
should know prior to the operation where these machines 
are stored.

Since diabetics experience greater infection rates, seri-
al surgical procedures is not uncommon. Many of these 
patients are severely ill, their body systems including their 
integumentary systems are comprised. Surgical preparation 
for the diabetic patient will include adequate padding on 

One of the worst complications for dia-

betics is neuropathy. The NIH reports that 

neuropathy is found in 60 to 70 percent of 

diabetics.8 Nerve damage affects every 

organ of diabetics, and the highest risk 

factor for development is uncontrolled 

BG, age and duration of diabetes.8
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their limbs to prevent skin tears. The surgical technologist 
needs to avoid excess pressure or abrasion. The surgical 
technologist will need to coordinate with the surgeon on 
how to cover and maintain sterile technique if the patient 
has an insulin pump insertion site close to the incision site.

According to researchers at the University of Michi-
gan, 50 percent of patients with diabetes were more like-
ly to develop a surgical site infection (SSI) than patients 
without the condition, with SSIs occurring in roughly four 
percent of all surgeries.9 The exact reasons are not known, 
but the researchers noted “… it is possible that diabetes is 
a marker for other conditions that may put a patient at risk 
of infection, including vascular changes and white blood 
cell dysfunction.”9 

Following the operation, diabetics will need to con-
tinue to monitor their glucose levels and maintain quality 
nutrition to help control infection. It is encouraged that 
diabetics continually check for an elevated temperature in 
case signs of infection are not apparent. General signs of a 
wound infection include: foul drainage, fever greater than 
101 degrees, an incision that feels hot or is very red, pain 
around the incision site that gets worse and swelling of the 
incision site. 

A B O U T  T H E  A U T H O R
Zsa Zsa Chinn, CST, has been practic-
ing as a tech in Yakima, Washington, 
for the last four years. Prior to that, she 
practiced for 11 years in Spokane. When 
she is not in the OR, she enjoys garden-

ing, watching movies, traveling and visiting with her four 
adult children. She is currently finishing her prerequisites 
for entry into nursing school.
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5.	 In T2DM, the body is resistant to 
_______.

a.	 WBCs
b.	 Antigens
c.	 Insulin
d.	 B-cells

6.	 Inheriting a mutation gene from each 
parent increases a person’s risk by 
____ of getting diabetes.

a.	 50%
b.	 60%
c.	 70%
d.	 80%

7.	 Gestational diabetes occurs _______.
a.	 In middle age
b.	 During pregnancy
c.	 Following an operation
d.	 In youth

8.	 One of the worst complications for dia-
betics is _________.

a.	 Depression
b.	 Neuropathy
c.	 Cataracts
d.	 Kidney disease

1.	 Insulin lowers BG levels by reducing 
glucose production in the ______.

a.	 Pancreas
b.	 Stomach
c.	 Small intestine
d.	 Liver

2.	 Type 1 diabetes is an autoimmune 
disease where the immune system 
attacks and destroys:

a.	 Islet cells
b.	 Pancrease
c.	 B-cells
d.	 T-cells

3.	 The onset of T1DM occurs more in the 
______.

a.	 Winter
b.	 Spring
c.	 Summer
d.	 Fall

4.	 Which form of diabetes is the most 
common in the US?

a.	 Type 1
b.	 Type 2
c.	 Gestational 
d.	 All of the above

9.	 Of all the non-traumatic lower-limb 
amputations performed in the US, ___ 
occur in people with diabetes.

a.	 60%
b.	 65%
c.	 70%
d.	 75%

10.	 Due to the higher microbial count under 
a diabetic’s nails, what may be covered 
during a surgical procedure?

a.	 Arms and legs
b.	 Arms and fingers
c.	 Fingers and toes
d.	 Toes and legs
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