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 االهداء
 

 االهداء أوال لله سبحانه وتعالى الذي وفقني إلتمام هذا البحث

واهدي هذا المجهود البسيط الى والدي الذي كان وما زال مناره 

 تضيء دروبي أينما رحلت. 

وما زالت تعلمني ولم تبخل  التي علمتنيالغالية  واهديه ألمي

 بالكلمة الصادقة نحوي حفظهما الله بمشيئته.

ما زالت سندي ومرجعي في الحياة داعية والى عائلتي التي كانت و

 الله سبحانه ان يحفظهم من كل مكروه.

 

 

 

 

 

 

 

 

 التقديرالشكر و

 قال تعالى:

ْنَسانَ  ِمْن َعلٍَق * اْقَرأْ َوَربَُّك اأْلَْكَرُم *  اْقَرأْ بِاْسِم َربَِِّك الَِّذي َخلََق * َخلََق اإْلِ

ْنَساَن َما لَْم يَْعلَمْ ﴾   (الَِّذي َعلََّم بِاْلقَلَِم * َعلََّم اإْلِ
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الشكر موصول لكلية الطب الموقرة واساتذتها المحترمين 

جهود في ظل هذه الظروف الصعبة. الذين لم يبخلوا بأي م

الذي لم يدخر  خلف(اخص بالذكر الدكتور )احمد مظهر و

ذا البحث بنصائحه ه إلتمامارشادي جهدا في تعليمي و

ومالحظاته القيمة. والشكر موصول لكل من علمني ومهد 

 طريق العلم الي.

 

 

 

 

 

 

 

 

 

Abstract 

       Trauma is a major clinical and surgical problem. It is very common , 

risky and costy condition that burden the health institutes around the world. 

There are many defense mechanism that the body adopts to protect the 

internal homeostasis during stress. There are alot of response mechanism 

which is complex and rapid in action include metabolic, nervous, 

circulatory, renal and immunological. We will try to emphasize in details 

the different responses their physiology and benefits and harms of them for 

the body. 

Introduction 
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       Trauma is the study of health issues that arise as a result of physical 

injury. An injury is the result of a physical force being applied to an 

individual. Thermal, ionizing, radiation, and chemical forces are just some 

of the forces that can cause injury (1). The word "trauma" comes from the 

Greek trauma, which means "wound." This word can be applied to both 

physical and psychological trauma (2).  

      However, the force involved in most injuries is mechanical. The subject 

of trauma therefore centers upon the deleterious effects of kinetic energy 

on the human frame. (1) 

      Trauma is a widespread, dangerous and costly public health problem. 

Terrorism, traumatic violence, negligence, death, disaster, war, and other 

emotionally distressing events all contribute to it. Trauma knows no 

bounds when it comes to age, gender, socioeconomic status, race, ethnicity, 

geography, or sexual orientation. It is almost universal among people with 

psychiatric and substance abuse problems. (3). 

      There are major and rapid physiological changes that occur during the 

trauma (or surgery); to maintain constancy of the internal environment 

(‘milieu interieu’) now termed homeostasis (4). 

      These include, a rapid adaptation of circulatory mechanisms to restore 

blood pressure and volume, activation of clotting mechanisms to reduce 

blood loss, the conservation of water and electrolytes by the kidneys and 

with the lungs maintenance of acid-base neutrality, the adaptations of the 

metabolic and immunological mechanisms which includes the 

mobilization of aminoacids from protein for gluconeogenesis and wound 

repair and the mobilization of fatty acids and glycerol from fat for energy 

production and gluconeogenesis respectively (5). 
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      Afferent stimuli, such as altered circulatory volume and tissue injury, 

cause a neurohumoral response of stress hormones and cytokine 

production in response to surgical stress. 

      These have effects on the cardiovascular and metabolic processes. 

Type of surgery (70 percent), perioperative blood loss, and postoperative 

insulin resistance are the independent factors that predict length of hospital 

stay (6). 

      In this short article, we will demonstrate the systemic response to the 

Trauma from a clinical and surgical perspective. 

 

The metabolic response to stress  

Altered circulating blood volume 

       Volume depletion is the most important single factor that influences 

the systemic response to surgical trauma (7). Fluid loss is sometimes 

caused by hemorrhage, such as a ruptured abdominal aortic aneurysm, 

ectopic pregnancy, or damage to a major blood vessel. Extracellular fluid 

loss like, vomiting, as in intestinal obstruction, acute diarrhoea, and plasma 

loss, as in burns, are among the other triggers. During an acute hemorrhage, 

the hematological, cardiovascular, renal, and neuroendocrine systems are 

all stimulated (8). 

Neuroendocrine response  

       As a result of decreased firing of baroreceptors from hypotension and 

decrease in sodium concentration, there is an increase in ADH from the 

posterior pituitary gland. ADH causes increased intravascular volume by 

reabsorption of NaCl and water at the distal tubule, collecting ducts and 
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loop of Henle. There is also an increase secretion of ACTH and Growth 

hormone directly through central autonomic pathways (8). 

        The sympathetic nervous system is stimulated by decreased 

baroreceptor activation (carotid sinus, aortic arch, Left atrium, pulmonary 

vessels) to increase noradrenaline release, which increases heart rate, 

myocardial contractility, and causes peripheral vasoconstriction (9). 

        Growth hormone has both catabolic and anabolic effects, but its 

increased secretion after surgery serves only a minor physiological 

function, and its diabetogenic effects aren't thought to be significant in the 

perioperative period. GH promotes glycogenolysis and lipolysis thereby 

inhibiting glucose uptake and consumption by cells. It can, however, play 

a more important role in preventing muscle protein breakdown and 

promoting tissue repair (23). 

Renal response 

        The sympathetic nervous system stimulates renin secretion from the 

juxtaglomerular apparatus through decrease renal perfusion from renal 

artery vasoconstriction. The renin-angiotensin system is activated, 

Renin cleaves circulating angiotensinogen produced by the liver to 

angiotensin I, which is then converted to Angiotensin II by the lung and 

kidney (10).  

        Angiotensin II is not only a potent vasoconstrictor but also a 

powerful stimulator of aldosterone release from the adrenal cortex. 

Aldosterone, in turn leads to an increase in sodium reabsorption by the 

kidney. This coupled with the increase in free water retention induced by 

ADH leads to extracellular volume expansion (10).  

       The coagulation mechanism is activated, and contracting blood vessels 

release thromboxane (TxA). The activation of platelets causes an immature 
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blood clot to form on the bleeding source. Collagen is exposed in the 

damaged blood vessel, causing fibrin deposition and the development of a 

normal clot after 24 hours. (11). 

Afferent nervous impulse 

       Pain is an important factor in the neuro-endocrine response to surgical 

trauma. The pain stimuli reach the hypothalamus and stimulate the 

autonomic nervous system and release of the pituitary hormones (12).  

       The patient had anticipated that pain would induce impulses from the 

higher centers prior to the injury. ACTH and GH levels rise within an hour 

of a laparotomy skin incision, paraplegics do not respond to operations 

below the level of cord transection in the same way, and spinal/epidural 

anaesthesia causes a delayed reaction (12). 

The inflammatory response to the injury 

       The inflammatory cells from tissue damage release cytokines 

(interleukins IL1, 6) into the circulation which give an acute phase 

response (APR) (13). The acute phase response is a systemic response to 

localized tissue damage. 

Systemic inflammatory response syndrome (SIRS)  

        The myriad of systemic effects include fever, leucocytosis, 

hypothalamic pituitary axis stimulation, immune activation and production 

of the acute phase proteins. The acute phase reactants are proteins mainly 

secreted by the liver during injury, unlike other tissues which undergo 

proteolysis during the metabolic response to injury (13).  

         The positive reactants (α chymotrypsin, complement C3, 

caeruloplasmin, fibrinogen, haptoglobin and C-reactive protein (CRP)) are 

those whose levels rise during the APR. The negative reactants (albumin, 
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transferring) levels decline during the same period. The acute phase 

reactants are part of the host-defence mechanisms to injury (14). 

Adrenal response 

        There is a mutual relationship between glucocorticoids and cytokines. 

Cytokines are capable of stimulating the HPA axis during stress, and 

glucocorticoids facilitate the elaboration of the various acute phase 

proteins by the cytokines (15).  

        Glucocorticoids can also inhibit cytokine production. This 

paradoxical activity caused by the dual role played by glucocorticoids in a 

permissive fashion:  initiates the host response and later as it remains 

elevated attenuate the homeostatic response (15). 

Physiological effects of insulin during stress 

         Insulin is the most important anabolic hormone in the body. Insulin 

regulates glucose metabolism to keep glucose levels on very tight limits in 

healthy people (16).  

          The effect of insulin rises in all major stress situations, such as major 

surgery, due to the release of stress hormones such as glucagon, 

catecholamines, cortisol, and growth hormone, as well as the inflammatory 

response induced by cytokines. In response to stress, different tissues 

release amino acids, free fatty acids, and glucose into the bloodstream. The 

body's substrate metabolism shifts as well, and fat is eaten instead of 

glucose. Following procedures such as colorectal surgery, these reactions 

can be corrected with exogenous insulin therapy. The remaining 

metabolism has been stated to be normalized by infusing enough insulin to 

maintain glucose within normal range (17). 
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         Stress-hyperglycemia and insulin resistance are extremely common, 

especially in critically ill patients with sepsis. Multiple pathogenic 

mechanisms are responsible for the metabolic response.(18) 

         In addition to the cortisol increase in stress response, epinephrine, 

norepinephrine, glucagon, and growth hormone also increase. Insulin 

levels are usually normal or decreased together with increased peripheral 

insulin resistance (because of increased activation of pancreatic alpha-

receptors, insulin secretion is suppressed. In addition to insulin resistance, 

IL1 and TNF also suppress insulin secretion. Low or normal levels of 

insulin, and increase in other counter-regulatory hormones result in stress 

hyperglycemia (18, 19). 

The factors affecting the systemic response  

       Severity of injury, the greater the injury the greater the response. 

Nature of injury, burns produce a greater response because of greater heat 

and fluid loss from the burn area (20).  Infections potentiates the 

metabolic response. The catabolic phase persisting as long as infection 

remains. Other complications including DVT, pulmonary embolism and 

compartment syndrome potentiate the response.(20) 

      Ambient temperature modifies the response especially in burns where 

there is a reduced metabolic demand after injury if the ambient 

temperature is increased for example from 200C to 30-320C as there is 

decrease energy loss from evaporation of water (latent heat)(21). 

      Corticosteroids have a permissive role as mensioned above. A certain 

Age and sex has an influence as there is less metabolic response in 

children, women and the elderly. 

      Nutritional status: A well nourished patient withstands surgery better 

than one poorly nourished. 
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       Anesthesia and drugs modify the response by affecting the vascular 

system and hormone production. Ether stimulates catecholamines and 

ADH, morphine stimulates ADH, spinal/epidural anesthesia decrease the 

initial response by blocking the afferent pathways (22). 

The systemic response to surgery 

        The response is almost identical to the trauma except it is lesser in 

severity because of minimizing the infection risk and its concomitant 

Paralytic ileus after abdominal surgery (23). 

       During surgery, there are some countermeasures that can be used to 

reduce the systemic response. Anesthesia, which is known to influence 

some aspects of the stress response to surgery, is the most effective method. 

Opioids are believed to inhibit the release of hypothalamic and pituitary 

hormones. The hormonal reaction to pelvic and abdominal surgery is 

eliminated at high doses (fentanyl >50 mg kg1) (23, 24). 

       Anesthetic drugs such as Etomidate suppresses the production of 

corticosteroids in the adrenal cortex by reversible inhibition of the enzyme 

11-b-hydroxylase and the cholesterol side chain cleavage enzyme. An 

induction dose (0.3 mg kg1) blocks the synthesis of aldosterone and 

cortisol for up to 8 h (24). 

       Benzodiazepines (midazolam 0.2–0.4 mg/ kg) and infusion of 0.9–

0.125 mg/ kg/ h) may also have an inhibitory effect on steroid production 

at the hypothalamic–pituitary level, but the significance of this has not been 

established. Clonidine, a centrally acting anti-hypertensive, may decrease 

sympathoadrenal and cardiovascular responses to surgery (24). 

       The influence of regional anesthesia on the stress response has 

received a lot of attention. While cytokine responses are unaffected, 

epidural/spinal anesthesia can reduce glucose, ACTH, cortisol, GH, and 
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epinephrine changes. Excellent analgesia, reduced thromboembolic 

complications, increased pulmonary function, and reduced paralytic ileus 

are all essential benefits (24). 

 

       Other methods include the surgical technique; it may have some 

benefit in reducing the inflammatory responses. Cytokine release is 

reduced in less invasive surgery such as laparoscopic techniques leading to 

quicker recovery and discharge (8). 

       Nutrition can also play a major part in preventing the adverse effects 

of the stress response. Enteral feeding, in particular immunonutrition 

(glutamine, arginine, omega-3 fatty acids) has been shown to improve 

recovery (25). 

       There may also be a role for growth hormone and anabolic steroids 

in improving outcome. Insulin infusions, with and without glucose, may 

also reduce excess protein breakdown. Maintenance of normothermia is 

also beneficial in reducing the extent of the metabolic response to surgery 

(25). 

Conclusion 

        The systemic response to stress (trauma, surgery and psychological 

stress) is well known and highly complex and morbid. Practicing some 

methods to decrease the response in trauma management and elective or 

emergency surgery found to enhance the total outcome and decrease the 

morbidity from overresponse. 

 

 

 



 

02 
 

References  

1. William NS, Bulstrode CJ, Connell PR. Bailey and Love. Short 

practice of surgery, 25th edition p1007. 2013. 

2. Swart I. The influence of trauma on musicians (Doctoral 

dissertation, University of Pretoria). 

3. Abuse S. SAMHSA’s concept of trauma and guidance for a 

trauma-informed approach. 

4. Weledji EP, Assob JC. The systemic response to surgical trauma–a 

review. East and Central African Journal of Surgery. 2012;17(2):3-

12. 

5. Souba WW. Cytokine control of nutrition and metabolism during 

critical illness. Current problems in surgery. 1994 Jul 1;31(7):587-

643. 

6. Alexander-Williams J. Laparoscopy in abdominal trauma. Injury. 

1994;25(9):585-6. 

7. Bickell WH, Wall Jr MJ, Pepe PE, Martin RR, Ginger VF, Allen 

MK, Mattox KL. Immediate versus delayed fluid resuscitation for 

hypotensive patients with penetrating torso injuries. New England 

Journal of Medicine. 1994 Oct 27;331(17):1105-9. 

8. Desborough JP. The stress response to trauma and surgery. British 

journal of anaesthesia. 2000 Jul 1;85(1):109-17. 

9. Powers Jr SR. Renal response to systemic trauma. The American 

Journal of Surgery. 1970 May 1;119(5):603-5. 

10. Oosterling SJ, van der Bij GJ, B?gels M, ten Raa S, Post JA, 

Meijer GA, Beelen RH, van Egmond M. Anti-?1 integrin antibody 

reduces surgery-induced adhesion of colon carcinoma cells to 

traumatized peritoneal surfaces. Annals of surgery. 2008 Jan 

1;247(1):85-94. 



 

03 
 

11. Acar E, Demir A, Alatas ÖD, Beydilli H, Yıldırım B, Kırlı U, 

Hazer DB, Kılınç MR, Karagöz Ü, Derin S. Evaluation of 

hematological markers in minor head trauma in the emergency 

room. European Journal of Trauma and Emergency Surgery. 2016 

Oct;42(5):611-6. 

12. Ljungqvist O, Hausel J, Nygren J, Thorell A, Soop M, Eras study 

group. Preoperative patient preparation for enhanced recovery after 

surgery. Transfusion alternatives in transfusion medicine. 2007 

Mar;9(1):45-9. 

13. Brochner AC, Toft P. Pathophysiology of the systemic 

inflammatory response after major accidental trauma. Scandinavian 

journal of trauma, resuscitation and emergency medicine. 2009 

Dec;17(1):1-0. 

14. Pierce A, Pittet JF. Inflammatory response to trauma: implications 

for coagulation and resuscitation. Current opinion in 

anaesthesiology. 2014 Apr;27(2):246. 

15. Guillou PJ. Adjuvant biological response modifiers after major 

surgery or trauma. British journal of surgery. 1995 Jun;82(6):721-

3. 

16. Şimşek T, Şimşek HU, Cantürk NZ. Response to trauma and 

metabolic changes: posttraumatic metabolism. Turkish Journal of 

Surgery/Ulusal cerrahi dergisi. 2014;30(3):153. 

17. Ljungqvist O, Nygren J, Soop M, Thorell A. Metabolic 

perioperative management: novel concepts. Current opinion in 

critical care. 2005 Aug 1;11(4):295-9. 

18. Mizock BA. Alterations in fuel metabolism in critical illness: 

hyperglycaemia. Best Practice & Research Clinical Endocrinology 

& Metabolism. 2001 Dec 1;15(4):533-51. 



 

04 
 

19. McCowen KC, Malhotra A, Bistrian BR. Stress-induced 

hyperglycemia. Critical care clinics. 2001 Jan 1;17(1):107-24. 

20. Desmetriades D.Abdominal compartment syndrome. Trauma 

2000;2:277-281 

21. Pierre E.J, Barrow RE, Hawkins HK. Effect of insulin in major 

burn injury and wound healing. J of trauma 1998: 44: 342-345 

22. Noblett SE, Snowden CP, Shenton BK, Horgan AF. Randomized 

clinical trial assessing the effect of Doppler?optimized fluid 

management on outcome after elective colorectal resection. British 

Journal of Surgery. 2006 Sep 1;93(9):1069-76. 

23. Burton D, Nicholson G, Hall G. Endocrine and metabolic response 

to surgery. Continuing Education in Anaesthesia, Critical Care & 

Pain. 2004 Oct 1;4(5):144-7. 

24. Kehlet H. Multimodal approach to control postoperative 

pathophysiology and rehabilitation. British journal of anaesthesia. 

1997 May 1;78(5):606-17. 

25. Traynor C, Hall GM. Endocrine and metabolic changes during 

surgery: anaesthetic implications. BJA: British Journal of 

Anaesthesia. 1981 Feb 1;53(2):153-60. 

 

 

  

 

 

 


