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About this manual 

Trauma surgery often lacks the allure and prestige associated with other surgical 
disciplines. While it may be glamorized in movies, in reality, it is frequently avoided 
by many surgeons due to its unpredictability, discomfort, and messiness. Some 
surgeons even dismiss it as trivial, thinking that injury repair is straightforward. 
However, this perception changes abruptly when a surgeon finds themselves on 
call, facing a critically injured patient with anxious family members ready to hold 
the hospital and staff accountable. In such high-stakes situations, the attending 
doctors must act swiftly, devise a plan, and execute it flawlessly. 

Contrary to a mono-organ approach, trauma surgery demands a comprehensive 
and adaptable mindset. Life seldom presents simple, straightforward problems; 
instead, it often throws complex and unexpected challenges. This manual aims to 
bring order to the chaos of trauma care, offering structured treatment strategies for 
managing multiple injuries and unstable patients. 

Departing from traditional academic writing, this manual is designed to be a rapid 
and practical reference for trauma cases, avoiding the pitfalls of being overly 
theoretical or tedious. It addresses common trauma issues through guidelines, 
algorithms, and diagrams frequently used at Hospital Tuanku Ja’afar Seremban. 

While this manual is tailored to HTJS's specific context, including its unique 
resources, systems, and skills, it may not be directly applicable elsewhere. 
Nonetheless, the underlying concepts and ideas might still be valuable to other 
centers, but caution is advised against uncritical adoption outside HTJS. 

The algorithms and pathways presented are based on the best available evidence 
and are adapted to fit the local context. Reference materials are provided at the 
end of the manual to keep the main content clear and accessible. 

This manual does not claim to be the definitive way to manage trauma. Trauma 
surgery is characterized by numerous approaches, each with its own merits and 
drawbacks. 

This manual is intended for the exclusive use of those working at HTJS. It is freely 
distributed, with no copyright or commercial interests. 

The Author 
2024 
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Essentials of Primary Survey
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SPEAKING THE SAME LANGUAGE 

Trauma care at times can be hurried and chaotic. Resuscitation and operations occur 

at high speed and it happens for a good reason, to avoid death. The speed at which 

these processes run may lead to confusion and disorganization of the teams involved 

in the care of the patient. If allowed to run wild, this will ultimately be detrimental to the 

survival of the patient. 

There are a few aspects to be highlighted here, mainly ; 

A.Communication among medical staff 
B.Communication with the patient and/or next of kin 
C.Documentations and medicolegal considerations 

A.Communication among medical staff 
Consider the situation in the resuscitation room (Red Zone), things are abuzz, and 

resuscitation is ongoing in a patient who is unstable and bleeding. Staff are running to 

and fro doing seemingly unproductive and repetitive stuff. In a center well experienced 

in dealing with a fair volume of trauma cases, things may look chaotic, but it is 

controlled chaos. In other places, it may be total chaos. The difference is practice. The 

more practice one gets, the better the team becomes. But it is only true when the fact 

is realized. If past mistakes are not identified and rectified, the experiences may not be 

beneficial for future cases. To avoid such a haphazard learning process, most EDs, 

including ours, have designated team members for resuscitation. Ensure that you 

know what role you play in resuscitation and what needs to be done beforehand. 

If you are a member of the surgical team, chances are that you will have a lot to do to 

arrange a patient for urgent transfer to OT for surgery. Phone calls and notifications 

need to be made. Details need to be checked and double-checked. Regardless of 

whomever you need to speak to, to get what you want, there are a few useful points to 

remember as a guide to effective communication: 

1.Have a system 

2.Speak with clarity and audibly 

3.Do not multi-task staff 

4.Avoid conflicting instructions 

5.Keep the whole team informed of the direction or change in the 

direction of management.

3
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The above points apply to all stages in the care of the injured patient from the ED 

through to the point of discharge. 

System 
A simple system to not miss out on details in communicating with colleagues is 

outlined below: 

The system outlined can be used to communicate about other cases too, to various 

staff members in a variety of situations. Running through this scheme avoids a 

haphazard process and helps avoid omissions of important information. 

Loud and clear 
A study published in the Injury Journal a while ago found that only 56% of spoken 

words during the process of resuscitation in ED were audible and about 50% were 

understandable. So speak up and speak with clarity. Repeat yourself to ensure other 

team members understand what is being said. It is not fun to send a circulating nurse 

running to the storage area in search of an instrument only to bring back the wrong 

one (but one that almost sounds the same). Try and use words that are commonly 

4
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used and understood, we all know "haemostats" are the same as curved artery 

clamps, but our nurses refer to them as "arteries". Specify the request, such as size 

and numbers if necessary. Do not shout and never utter profanities at the staff even if 

the situation is stressful. Remember, stressful situations are temporary, the staff will 

still be working with you for quite some time. Treat them appropriately. If tempers are 

lost, remember to rectify them later. 

Multi-tasking 
Avoid sending a staff on a wild goose chase. It's not kind to the staff and not kind to 

the patient as well, as valuable time is lost running around doing too many things. 

Worse still, the staff member does one thing and the rest are not done but not 

delegated to other staff members. If staff numbers are minimal, prioritize your orders. 

Re-examine the importance of having a particular equipment over the other for 

example, or can it be done without both? Staff members tasked with collecting, 

checking, and administering blood transfusions are best left to do that and only that. 

The last thing needed is a catastrophic wrong transfusion. 

In trauma surgery, there is a thing called "flailing". Flailing is a repetitive, ineffective 

action during an operation. When it happens, quickly re-evaluate your options to: 

1.Retreat 

2.Reconsider what you were doing 

3.Retry doing what it was that you were doing 

4.Find another alternative solution to the problem 

Once you have decided, get the staff moving to get equipment or instruments or 

whatever else that will be required to execute the plan. This avoids multi-tasking to the 

point of ineffectiveness. Always remember, the nurse is human not a headless 

chicken. 

Avoid conflicting orders 
Under duress, in emergencies, most people are not efficient thinking machines, our 

sympathetic drive takes over and a "fight-flight" reaction ensues. More so seen in 

Nurses, House Officers, and junior Medical Officers, this tends to dull their senses and 

they end up feeling like a ping pong ball. There ought to be just one captain of the ship 

and he or she shall issue orders. But even captains can be reduced to non-thinking 

machines in conditions of high stress. He or she may run out of ideas. In such 

situations, suggestions by other team members especially assistants and scrubs can 

prove to be invaluable. Just run the suggestion through to the operating surgeon first 
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before barking orders to circulating nurses, orderlies or house officers. "Mr X, would 

you like a 3/0 suture for that?"... and if the affirmative is signaled then execute the 

instruction. This not only avoids confusion but also aids in efficiency and saves 

resources. 

Team updates 

It is common practice to change directions midstream through an operation in trauma 

surgery. The situation dictates a remedy and not otherwise, in contradistinction with 

elective surgery where steps are planned and followed sequentially. It is important for 

the surgeon to be able to think beyond the operative field and react accordingly. This 

reaction must be made known to the anaesthetist as well as the operating team. The 

surgeon also needs feedbacks from the "head of the bed", to brief him on the 

physiology of the patient. If he/she is not briefed voluntarily, then make an effort to ask 

about how the patient is doing. This means a lot in influencing the direction, strategy, 

and tactics of the operation, it may result in a damage control operation vs a definite 

operation. Thinking three steps ahead will keep the team ready for action, just 

remember to verbalize thoughts. Keep the words simple and clear, "I am going to pack 

the liver and apply TAC dressing" or "I am going ahead with bowel resection and 

anastomosis, this is going to take a while" etc. 

B. Communication with the patient or next of kin 

Not all cases present with the opportunity to speak to a fully conscious and lucid 

patient before an emergency trauma operation. If at all possible every effort should be 

made to spend time talking to the patient or to his/her next of kin. In any case if it was 

not done prior to a lifesaving operation, it should be done post-operatively. The most 

important principle behind communicating with the patient or next of kin is OPEN 

DISCLOSURE. Inform them of all that has transpired during the surgery and do not 

hide information. Below are some points that may help, pay attention to the four "Rs": 

1. Plan the meeting and words to use to convey the situation (pay attention to racial 

and religious sensitivities) 

2. Involve everyone who is involved in the care of the patient. 

3. Be open, honest and keep the discussion confidential. 

4. Allow sufficient time, do not rush the process. 

6



USBVNB!TVSHFSZ!QMBZCPPL

5. Avoid jargon and technical words, refer to established and verified facts only (do 

not guess/confabulate). 

6. RECOGNITION: Give a clear explanation of the whole sequence of events till that 

point, acknowledge the patient’s or next of kin’s response 

7. RESPONSIBILITY: Demonstrate ownership of care and explain if other teams are/

will be involved in the care process. 

8. REGRET: sincere expression of regret about what has happened to the patient i.e 

"We are very sorry that you had this accident..." etc 

9. REMEDY: explain further management, re-operations, follow-ups, rehabilitation, 

debilitation, etc  

10. Ensure that the patient or next of kin is kept updated on progress or decline 

11. Documentation of the communication. 

Communications with the patient and/or next of kin should be noted in the patient’s 

records. It should contain the items as below: 

1. Time, date, venue, persons in attendance 

2. Summary of communication 

3. Salient details of what the patient/family was told 

4. Patient's/family's response 

5. Further action/management plan 

C.  Documenting and recording trauma cases in case notes and medical reports 
In the world of trauma, a form of "lingua franca' or common language is used 

worldwide to write down communications and facts. Many systems had been 

developed but the "MIST" system emerged as the most simple and popular way of 

writing and communicating facts about trauma cases in case notes as well as between 

medical personnel involved. The beauty of this system lies in its adaptability to use, 

even in medical reports. 
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M Mechanism In the world of trauma, there are only 3 mechanisms of 
trauma, namely, blunt, penetrating and blast. 
Additional information in history may be added if told 
by the patient him/herself, for instance motor vehicle 
accident, stabbed, shot with a gun etc. However this 
should only be recorded if volunteered by the patient. 
Doctors should not speculate or confabulate facts in 
the case notes. If the history is not certain, records 
should state, for example "Blunt trauma, further 
mechanism unknown". It is not unreasonable to derive 
at blunt/penetrating/blast injury, as all can be 
ascertained by patterns, wounds, injuries etc without 
relying on history. DO NOT SPECULATE HISTORY. If 
the information is derived from a third party, the 
documentation MUST state the source of this 
information, for instance, "History from the 
Investigating Officer, ASP XYZ, Royal Malaysian 
Police, ".

I Injuries This is the list of evident injuries that were detected up 
to that point in time. This list will change with time and 
care process as more injuries are detected. Early in 
the phase of care it may be simple and crude, for 
instance in ED, it may look like "distended abdomen, 
bruises over left flank, deformed right thigh", while 
after the operation it may look like "Grade IV splenic 
injury with left zone II retroperitoneal hematoma and 
closed fracture of the mid shaft of the right femur". 
This goes on to be more and more detailed and 
descriptive as more investigations are done on the 
patient.

S Signs Current significant signs, which will encompass vital 
signs, O2 sats, and other clinical signs that are 
significant at that juncture, i.e.. GCS, limb perfusion, 
peritonitis and others

T Treatment This notes down what treatment has been given so far. 
This also varies with the stage of care of the patient. In 
ED it may look like " O2 by NP 3l/m, 1 unit blood 
ongoing...etc", while in the post-operative period might 
look like "post laparotomy and splenectomy 8 hours on 
IVD maintenance rate... etc etc"

8
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Peculiarities in medical reports 

1) Medical reports should follow the MIST format but encompass the whole 
spectrum of care till discharge, the "S" portion to be reported only if and where it 

is significant. 

2) DO NOT SPECULATE on the mechanism, avoid "alleged snatch theft/MVA/

robbery...." unless the patient volunteers this fact. If uncertain, a medical report 

should only state "Blunt force trauma, further mechanism unknown" or 

"Penetrating trauma to the abdomen, circumstances unknown", etc. Medical 

Officers are not Investigating Officers and unless the person preparing the medical 

report is an eyewitness to the incident, the rest of the story is hearsay. 

3) DO NOT use jargon and minimize medical terms. It is preferable to report a femur 

fracture as a "broken thigh bone" etc. 

4) Be exact. DO NOT report "multiple", note exact numbers and positions as well as 

sizes (of wounds/holes etc). Positions must be reported in reference to 2 axis (X 

and Y, being recognizable landmarks of the body, i.e. nipple, symphysis, umbilicus, 

etc). Rib fractures must be reported in the number of ribs involved and not as 

"multiple ribs". The laterality of injury must be correct (right vs left). 

5) DO NOT conclude anything, a medical report is only descriptive, avoid words such 

as "patient will be paralyzed for life" but may describe as "upon discharge, patient 

was paralyzed below the waist". A specialist report with expert assessment will be 

requested for information beyond the norm. 

9
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Damage Control Surgery Considerations
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The Conduct of Crash Operations 
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Equipment and Instruments 
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Trauma Cases Algorithm 

Penetrating neck injury 
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Zones and signs of penetrating neck injury 
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Blunt Cerebrovascular Injury (BCVI) 
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Clearing the Cervical Spine 

*Assume all trauma patients to have C-spine injury until proven otherwise !! 
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Thoracolumbar spine screen in blunt trauma  
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Blunt Chest Injury 

*Blunt Thoracic Aortic Injury (BTAI) 
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Blunt trauma with pneumomediastinum 
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Blunt Cardiac Injury  
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The Widened Mediastinum (BTAI)** 

*EVAR – endovascular aneurysm repair (pseudoaneurysm in the context of trauma) 
**blunt thoracic aortic injury 

26
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Blunt Abdominal Trauma – Haemodynamically Unstable  

FAST: Focus Abdominal Sonography for Trauma, mainly to look for free fluid 
in the peritoneal cavity. Not to diagnose solid organ injury. 
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Blunt Abdominal Trauma – Haemodynamically Stable 
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Abdominal Stab Injury 
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Gunshot wound to the abdomen 
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Blunt Pancreatic Trauma 
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Non-operative management for liver and spleen injury due to blunt trauma, 
recommendation, and guides:  

Applies to liver and splenic injuries :  

1) All hemodynamically unstable patients or patients with signs of peritonitis should 
be taken to the operation theatre for surgery.  

2) A routine laparotomy is not indicated for the hemodynamically stable patient 
without signs of peritonitis, presenting with an isolated injury to the liver or spleen.  

3) All hemodynamically stable patients with blunt abdominal trauma planned for non- 
operative treatment must have a contrasted CT scan done to identify and grade 
the severity of injury to the liver or spleen.  

4) The severity of injury as suggested by grade, neurologic status, age and/or 
presence of associated injuries are not absolute contraindications to a trial of non-
operative treatment, provided the patient remains hemodynamically stable  

5) Non-operative treatment should only be considered in an environment that 
provides capabilities for safe monitoring, serial clinical evaluations and available 
OT to operate emergently  

6) The clinical condition of the patient, such as the presence of persistent SIRS, drop 
in haemoglobin, development of jaundice, and persistent abdominal pain, following 
non- operative management, should prompt a re-evaluation imaging and dictate 
the frequency of such follow-up. 

7) VTE prophylaxis is not contraindicated, the timing is based on clinical judgement.  

Applies to liver injury 

8) *Angioembolization may be considered as first-line intervention for the transient 
responder to resuscitation as an adjunct to a potential operative intervention  

9) *Angioembolization is indicated for the hemodynamically stable patient planned for 
non operative treatment if a vascular blush is detected during a CT scan  

10) Interventional modalties such as ERCP, *angiography, percutaneous drainage, 
laparoscopic drainage, may be required to manage complications such as bile 
leaks, billomas, or abscesses resulting from non-operative management.  

Spleen Injury  

11)  *Angiography and embolization is indicated for AAST Grade III or higher injury, 
presence of contrast blush, moderate hemoperitoneum or other evidence of 
ongoing bleeding and can be used as an adjunct in the investigation and 
management of vascular abnormalities such as pseudo aneurysms. 

32



USBVNB!TVSHFSZ!QMBZCPPL

Gunshot wound to the chest 
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ORGAN INJURY SCALES 

INJURY SEVERITY SCORE (ISS) & NEW INJURY SEVERITY SCORE 
(NISS) 

The Injury Severity Score (ISS) is an anatomical scoring system that provides an 
overall score for patients with multiple injuries. Each injury is assigned an AIS and is 
allocated to one of six body regions (Head, Face, Chest, Abdomen, Extremities 
(including Pelvis), External). Only the highest AIS score in each body region is used. 
The 3 most severely injured body regions have their score squared and added 
together to produce the ISS score.  

The ISS score takes values from 0 to 75. If an injury is assigned an AIS of 6 
(unsurvivable injury), the ISS score is automatically assigned to 75. The ISS score is 
virtually the only anatomical scoring system in use and correlates linearly with 
mortality, morbidity, hospital stay and other measures of severity.  

As multiple injuries within the same body region are only assigned a single score, a 
proposed modification of the ISS, the "New Injury Severity Score" (NISS), has been 
proposed. This is calculated as the sum of the squares of the top three scores 
regardless of body region. The NISS has been found to statistically outperform the 
traditional ISS score.  

Major Trauma is defined as those patients in whom there is significant risk loss of life. 
The globally accepted definition of “Major Trauma” are injuries with an ISS of more 
than 15. (ISS > 15)  

• Baker SP et al, "The Injury Severity Score: a method for describing patients with 
multiple injuries and evaluating emergency care", J Trauma 14:187-196;1974 

An example of the ISS and NISS calculation is shown below: 
Region Injury description AIS Square top 

three
Head & Neck Cerebral concussion 3 9
Face Mandible fracture 2 4
Chest Right 3-5th ribs fracture 3 9
Abdomen More than 3 cm liver laceration 

Complex splenic injury
3 

5

9 

25
Extremity Fractured femur 3 9
External multiple abrasion wound 1 1

ISS : Head inj2+Chest inj2+Spleen inj2 43

NISS : Chest inj2+Liver inj2+Spleen inj2 43
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LIVER INJURY SCALE

* Advance one grade for multiple injuries up to grade III  

Grade* Injury type Injury description AIS 90

I Haematoma Subcapsular, <10% surface area 2

Laceration Capsular tear, <1 cm parenchymal depth 2

II Haematoma Subcapsular, 10-50% surface area : 

Intraparenchymal, <10 cm in diameter

2 

2
Laceration Capsular tear, 1-3 cm parenchymal depth, 

<10 cm length

2

III Haematoma Subcapsular, >50% surface area or 

expanding  

Ruptured subcapsular or parenchymal 

hematoma 

Intraparenchymal hematoma >10 cm or 

expanding

3 

3 

3

Laceration >3 cm parenchymal depth 3

IV Laceration Parenchymal disruption involving 25-75% 

of hepatic lobe or 1-3 Couinaud’s 

segments within a single lobe

4

V Laceration Parenchymal disruption involving >75% of 

hepatic lobe or >3 Couinaud’s segments 

within single lobe

5

Vascular Juxtahepatic venous injuries; i.e., 

retrohepatic vena cava/central major 

hepatic veins 

Hepatic avulsion

5 

6
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LIVER INJURY 

Picture courtesy of Dr Sahinta Hapugoda, radiopedia.org, RID: 51390  
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LIVER INJURY – criteria for non-operative management (NOM)  

1. Haemodynamic stability  

2. No peritoneal signs  

3. Reliable exam (neurologically intact)  

4. CT delineation of injury, quantity intraparenchymal blood, no 
associated intraperitoneal injury  

5. <2 units blood transfusion  

6. CT scan follow-up showing resolution of injury  

7. Proper facilities and support services  

PRACTICE POINT: 

Arterial blush or pooling contrast on CT likely to fail conservative management. 
Grade > 3 - repeat CT if indicated, accordingly 
Grade 4-5 - repeat CT scan 48-72 hrs 

Repeat CT scan for Grade 4-5 at 2/52 and 6/52 to assess healing or complications like 
biloma etc 
 

*AAST (American Association for the Surgery of Trauma) Liver injury scale 2018
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SPLEEN INJURY SCALE
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Splenic Injury 

Picture courtesy of Dr Sahinta Hapugoda, radiopedia.org, RID: 51390 
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Intraabdominal hypertension
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Abdominal Compartment Syndrome (ACS) 
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DIAGNOSTIC PERITONEAL LAVAGE INTERPRETATION 

Use the open method. (refer to “Procedures” section) 
If you are doing it in the presence of pelvic fracture, do a supraumbilical 
diagnostic peritoneal aspirate instead of a lavage.  

Sensitivity > 95 percent.  

Positive if :  

RBC > 100 000/ mm3 
WBC > 500 / mm3 
ALP > 2 IU/L 
Amylase > 20 IU/L (175 IU/L)  

Bowel perforation WBC : RBC > 150 Cell count ratio > 1  

Nb. 

RBC 100 000/mm3 approx 25-30 mL frank intraperitonel blood  

Cell count ratio = Lavage fluid/ peripheral blood WBC : RBC ratio  

47

PRACTICE POINT:  

Still a useful test when CT scan or FAST scan not available. 
Improves detection of hollow viscus injury.  
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HAEMODYNAMICALLY UNSTABLE PELVIC FRACTURE

48

*bilateral internal iliac artery 
ligation 
*extraperitonelal packing of pelvis 
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HAEMATURIA IN TRAUMA PATIENT 
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Abdominal and pelvic trauma with suspected genitourinary system 
injury 

Imaging for patients with blunt abdominal/pelvic trauma : 

• Low risk (microscopic hematuria only): no imaging study (conditional 
recommendation)  

• Moderate risk (gross hematuria): retrograde CT cystography is recommended  

• High risk (gross hematuria with pelvic fracture): retrograde CT cystography is 

recommended  

Management of intra-peritoneal bladder rupture:  

• Operative repair is recommended  

In patients sustaining blunt abdominopelvic trauma with extra-peritoneal 
bladder rupture: 

• Simple extra-peritoneal rupture: non-operative management is recommended 

(conditional recommendation)  

• Complex extra-peritoneal rupture: operative management (conditional 
recommendation)  

* Simple extra-peritoneal rupture (definition): single full thickness tear of the bladder  

** Complex extra-peritoneal rupture (definition):  

• multiple defects  

• involvement of bladder neck  

• proximity/involvement of ureteric orifice  

• proximity to an implant  

• relative large defect  

Imaging for post operative bladder repair in blunt abdominal and pelvic trauma: 

• Low risk of leak (operative repair of simple intra-peritoneal or extra-peritoneal 

rupture): no routine cystography follow up (conditionally recommend)  

• Moderate risk of leak (operative repair of complex intra-peritoneal or extra-

peritoneal bladder rupture): follow up retrograde CT cystography is 

recommended  

• High risk of leak (non-operative management of simple extra-peritoneal 

bladder rupture): retrograde CT cystography is recommended  

J Trauma Acute Care Surg. 2019;86:326-336  
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PERIPHERAL VASCULAR INJURY  
 

*arterial pressure index defined as the ratio of Doppler arterial pressure distal to the 
injury to the Doppler arterial pressure of an uninjured upper limb  
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Peripheral Vascular Injury 

52

Hard Signs Soft Signs
External bleeding History of arterial bleed at the 

scene or in transit 

Rapidly expanding hematoma Proximity of penetrating wound or 
blunt injury to a known artery 

Any of the classical signs of arterial 
occlusion (pulseless, pallor, 
paresthesia, pain, paralysis)

A small, non pulsatile hematoma 
over an artery

Palpable thrill or audible bruit A neurological deficit originating to 
a particular nerve that runs along a 
known artery 
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Surgical exploration of peripheral vascular injury 
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THE MANGLED EXTREMITY 
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Predictors Associated With the Need for Primary Amputation  

Systemic Factors  
• Age >50 yrs 
• High energy transfer mechanism  
• Persistent hypotension (<90 mm Hg)  

Bones 
• Gustillo type IIIA and significant tissue loss/nerve injury, assoc with 

fibular # and displacement of >50% and comminuted segmental 
# or high probability of bone graft requirement  

• Gustillo type IIIB and IIIC tibial fractures  
• Type III compound pilon # 
• Type IIIB compound # of ankle 
• Severe open injury of hindfoot or midfoot  

Soft tissues  
• Large circumferential tissue loss 
• Extensive closed soft tissue loss or necrosis  
• Compartment syndrome resulting in myonecrosis  

Neurologic  
• Confirmed nerve disruption, particularly tibial nerve  

Vascular  
• Prolonged warm ischemia time (> 6 hours)  
• Degree of vascular segmental loss  
• Proximal vascular injury 
• Absence of viable distal anastomotic site  

*Factors are not independent, no weight is given over one another  
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CHEST TUBE INSERTION 
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