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I n 1989, Moore et al. on behalf of the American Association for
the Surgery of Trauma (AAST) published the Organ Injury
Scale (OIS) for spleen, liver, and kidney.! This was then updated
for spleen and liver in 1994.2 These initial classification schemes
were based on an anatomic description of the injured organ,
scaled from 1 to 5, representing the least to most severe injury.
They have been widely used to facilitate clinical research, risk
stratify patients for quality measures, and for billing and coding.

Since its introduction, management of solid organ injury
has continued to evolve to one based primarily on nonoperative
management along with increased reliance on computed tomog-
raphy (CT) for diagnosis and classification. This revised OIS for
solid organ injuries is being put forth by the Patient Assessment
Committee of the AAST to reflect this change (Tables 1-3).
Changes made in the 2018 revision were based on available pub-
lished literature and were otherwise developed by a consensus of
experts for grading severity and experts in the field. The OIS has
been reviewed and approved by the board of managers of the
AAST. The new OIS is formatted similar to the AAST Emer-
gency General Surgery grading system.® The solid organ injury
scale includes three sets of criteria to assign grade: imaging,
operative and pathologic. As with the original OIS, the highest
of the three criteria is assigned the final AAST grade. Addition-
ally, if multiple grade I or II injuries are present, advance one
grade for multiple injuries up to a grade III. It is recognized that
pathologic grading will most likely be a function of post-mortem
examination and that with rapid extirpation of the spleen or
kidney, this may result in an increased grade. In the case of the
liver, very rarely would the entire organ be available for exami-
nation ex-vivo.

The most significant change in the 2018 revision is the
incorporation of CT diagnosed vascular injury, defined as either

as a pseudoaneurysm or arteriovenous fistula, into the OIS.*

Modern-day CT scanners are unable to differentiate these two
injuries, with arteriography remaining the reference standard
examination. Therefore, the term vascular injury may include
either a pseudoaneurysm or arteriovenous fistula. On CT scan,
a vascular injury appears as a focal collection of vascular con-
trast that decreases in attenuation with delayed imaging. Active
bleeding from a vascular injury presents as vascular contrast, fo-
cal, or diffuse, that increases in size or attenuation in the delayed
phase of imaging. Active bleeding may be contained within the
injured organ or extend beyond the injured organ into the perito-
neal cavity.” For consistency, the same terminology for vascular
injuries is used for all solid organs. We acknowledge that in
some instances the grade may be higher based on the presence
of a vascular injury than previously described based on parenchy-
mal injury alone. However, available literature has confirmed that
the presence of a vascular injury is associated with higher failure
rates after nonoperative management.* > Additionally, it is possi-
ble that the higher organ injury grade may prompt intervention,
such as angioembolization, though this revision does not address
treatment strategies.

There were also a number of changes made specifically to
the kidney OIS to include the addition of the following as grade
IV injuries: vascular thrombosis as a type of vascular injury;
segmental renal artery or vein injury; and all collecting system
injuries.?*** Grade V kidney injury now also includes a devas-
cularized kidney with active bleeding.**

For accurate diagnosis of vascular injuries of the spleen,
liver, or kidney on CT scanning, dual phase imaging to include
both arterial and portal venous phases is recommended. Dual
phase has been shown to increase the sensitivity of in the
diagnosis of vascular injuries, providing overall better

TABLE 1. Spleen Organ Injury Scale—2018 Revision

AAST AIS

Grade Severity Imaging Criteria (CT findings)

Operative Criteria Pathologic Criteria

I 2 — Subcapsular hematoma <10% surface area
— Parenchymal laceration <I cm depth

— Capsular tear

— Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma <5 cm

— Parenchymal laceration 1-3 cm

I 2

I 3 — Subcapsular hematoma >50% surface area;
ruptured subcapsular or intraparenchymal
hematoma 25 cm

— Parenchymal laceration >3 cm depth

— Any injury in the presence of a splenic
vascular injury or active bleeding confined
within splenic capsule

— Parenchymal laceration involving segmental or —
hilar vessels producing >25% devascularization

— Any injury in the presence of splenic vascular
injury with active bleeding extending beyond
the spleen into the peritoneum

— Shattered spleen

— Subcapsular hematoma <10% surface area

— Parenchymal laceration <I cm depth

— Capsular tear

— Subcapsular hematoma 10-50% surface area;
intraparenchymal hematoma <5 cm

— Parenchymal laceration 1-3 cm

— Subcapsular hematoma >50% surface area or
expanding; ruptured subcapsular or
intraparenchymal hematoma 25 cm

— Parenchymal laceration >3 cm depth

— Parenchymal laceration involving segmental or — Parenchymal laceration involving
hilar vessels producing >25% devascularization

— Hilar vascular injury which devascularizes
the spleen

— Shattered spleen

— Subcapsular hematoma <10% surface area

— Parenchymal laceration <1 cm depth

— Capsular tear

— Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma <5 cm

— Parenchymal laceration 1-3 cm

— Subcapsular hematoma >50% surface
area; ruptured subcapsular or
intraparenchymal hematoma 25 cm

— Parenchymal laceration >3 cm depth

segmental or hilar vessels

producing >25% devascularization
— Hilar vascular injury which

devascularizes the spleen

— Shattered spleen

Vascular injury is defined as a pseudoaneurysm or arteriovenous fistula and appears as a focal collection of vascular contrast that decreases in attenuation with delayed imaging. Active
bleeding from a vascular injury presents as vascular contrast, focal or diffuse, that increases in size or attenuation in delayed phase. Vascular thrombosis can lead to organ infarction.

Grade based on highest grade assessment made on imaging, at operation or on pathologic specimen.

More than one grade of splenic injury may be present and should be classified by the higher grade of injury.

Advance one grade for multiple injuries up to a grade IIIL.
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TABLE 2. Liver Injury Scale—2018 Revision

AAST AIS
Grade Severity Imaging Criteria (CT Findings) Operative Criteria Pathologic Criteria
1 2 — Subcapsular hematoma <10% surface area — Subcapsular hematoma <10% surface area — Subcapsular hematoma <10% surface area
— Parenchymal laceration <I cm in depth — Parenchymal laceration <I cm in depth — Parenchymal laceration <I cm
Capsular tear Capsular tear
I 2 — Subcapsular hematoma 10-50% surface — Subcapsular hematoma 10-50% surface — Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma area; intraparenchymal hematoma <10 cm area; intraparenchymal hematoma
<10 cm in diameter in diameter <10 cm in diameter
— Laceration 1-3 cm in depth and — Laceration 1-3 c¢m in depth and — Laceration 1-3 cm depth and
< 10 cm length < 10 cm length < 10 cm length
I 3 — Subcapsular hematoma >50% surface — Subcapsular hematoma >50% surface — Subcapsular hematoma >50%-surface
area; ruptured subcapsular or area or expanding; ruptured subcapsular area; ruptured subcapsular or
parenchymal hematoma or parenchymal hematoma intraparenchymal hematoma
— Intraparenchymal hematoma >10 cm — Intraparenchymal hematoma >10 cm — Intraparenchymal hematoma >10 cm
— Laceration >3 cm depth — Laceration >3 cm in depth — Laceration >3 cm in depth
— Any injury in the presence of a liver
vascular injury or active bleeding
contained within liver parenchyma
v 4 — Parenchymal disruption involving — Parenchymal disruption involving — Parenchymal disruption involving
25-75% of a hepatic lobe 25-75% of a hepatic lobe 25-75% of a hepatic lobe
— Active bleeding extending beyond the
liver parenchyma into the peritoneum
\% 5 — Parenchymal disruption >75% of hepatic lobe — Parenchymal disruption >75% of hepatic lobe — Parenchymal disruption >75% of
— Juxtahepatic venous injury to include — Juxtahepatic venous injury to include hepatic lobe
retrohepatic vena cava and central retrohepatic vena cava and central major — Juxtahepatic venous injury to include
major hepatic veins hepatic veins retrohepatic vena cava and central major

hepatic veins

Vascular injury is defined as a pseudoaneurysm or arteriovenous fistula and appears as a focal collection of vascular contrast that decreases in attenuation with delayed imaging, Active
bleeding from a vascular injury presents as vascular contrast, focal or diffuse, that increases in size or attenuation in delayed phase. Vascular thrombosis can lead to organ infarction.

Grade based on highest grade assessment made on imaging, at operation or on pathologic specimen.

More than one grade of liver injury may be present and should be classified by the higher grade of injury.

Advance one grade for multiple injuries up to a grade III.

TABLE 3. Kidney Injury Scale—2018 Revision

AAST AIS
Grade Severity Imaging Criteria (CT Findings) Operative Goals Pathologic Criteria
I 2 — Subcapsular hematoma and/or parenchymal — Nonexpanding subcapsular hematoma — Subcapsular hematoma or
contusion without laceration — Parenchymal contusion without laceration parenchymal contusion without
parenchymal laceration
I 2 — Perirenal hematoma confined to Gerota fascia — Nonexpanding perirenal hematoma — Perirenal hematoma confined
confined to Gerota fascia to Gerota fascia
— Renal parenchymal laceration <1 cm depth — Renal parenchymal laceration <1 cm depth — Renal parenchymal laceration <1 cm
without urinary extravasation without urinary extravasation depth without urinary extravasation
m 3 — Renal parenchymal laceration >1 cm depth without — Renal parenchymal laceration >1 cm depth — Renal parenchymal laceration >1 cm
collecting system rupture or urinary extravasation without collecting system rupture or depth without collecting system
urinary extravasation rupture or urinary extravasation
— Any injury in the presence of a kidney vascular injury -
or active bleeding contained within Gerota fascia
v 4 — Parenchymal laceration extending into urinary — Parenchymal laceration extending into — Parenchymal laceration extending
collecting system with urinary extravasation urinary collecting system with urinary into urinary collecting system
extravasation
— Renal pelvis laceration and/or complete — Renal pelvis laceration and/or complete — Renal pelvis laceration and/or
ureteropelvic disruption ureteropelvic disruption complete ureteropelvic disruption
— Segmental renal vein or artery injury — Segmental renal vein or artery injury — Segmental renal vein or artery injury
— Active bleeding beyond Gerota fascia into the — Segmental or complete kidney infarction(s) — Segmental or complete kidney
retroperitoneum or peritoneum due to vessel thrombosis without infarction(s) due to vessel
active bleeding thrombosis without active bleeding
— Segmental or complete kidney infarction(s)
due to vessel thrombosis without active bleeding
v 5 — Main renal artery or vein laceration or — Main renal artery or vein laceration or — Main renal artery or vein laceration
avulsion of hilum avulsion of hilum or avulsion of hilum
— Devascularized kidney with active bleeding — Devascularized kidney with active bleeding — Devascularized kidney
— Shattered kidney with loss of identifiable — Shattered kidney with loss of identifiable — Shattered kidney with loss of
parenchymal renal anatomy parenchymal renal anatomy identifiable parenchymal renal anatomy

Vascular injury is defined as a pseudoaneurysm or arteriovenous fistula and appears as a focal collection of vascular contrast that decreases in attenuation with delayed imaging.
Active bleeding from a vascular injury presents as vascular contrast, focal or diffuse, that increases in size or attenuation in delayed phase. Vascular thrombosis can lead to organ infarction.

Grade based on highest grade assessment made on imaging, at operation or on pathologic specimen.

More than one grade of kidney injury may be present and should be classified by the higher grade of injury.

Advance one grade for bilateral injuries up to Grade IIL.
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diagnostic performance in evaluating solid organ injury than ei-
ther phase alone.’*> Additionally, when a renal injury is known
or suspected, delayed excretory phase imaging should be ob-
tained as well.

We sincerely hope that these OIS revisions will serve as a
useful tool to those caring for the injured patient. The time is
right for validation studies to both guide further modifications
and also to guide treatment strategies to improve outcomes with
patients with spleen, liver, and kidney injuries.
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