Sprain / Strain Recovery Cycle
(This does not account for micro-trauma or connective tissue injuries)
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I was recently retained as an expert for a personal-injury case, in which a vehicle
was struck from the driver‟s side and forced the victim‟s car to hit the curb. This
occurred while the vehicle was moving; this collision would be defined as a double
impact.
While the property damage was considered “minor”, the victim a 37 year old male
(Front seat passenger) was ejected from his seat and caused his head to strike the
windshield thus, throwing back into the passenger seat.
The peer review doctor stated that this victim should have only received limited
treatment because the patient‟s acute phase of injury repair was 48 hours and did
not require more treatment; he recommended 6 treatments max.

RANGES OF RECOVERY ON A 12 MONTH SCALE

The victim sustained an L5/S1 disc herniation; this would obviously require more
than 6 visits. Flattening of the spine with compression would occur when the
victim slammed back into the seat.

Not only was the peer review wrong, crash tests at Spine Research Institute of San
Diego, as well as those of others, have demonstrated a strong vertical acceleration
of the lumbar and thoracic spine during the initial phase of a side-impact crash test
(i.e., the so-called vertical ramping effect). This produces a large axial compressive
force in the lumbar region. This would produce a horizontal (extensile) line of
force, and would coincide with ramping and compression, thus creating injury to
the lumbar facet joints and soft tissue.

My argument was based on the fact that the human body will not heal in the
proposed time the peer review suggested. I provide the studies and references as
consideration for your cases and peer reviews you may face.
Phases of Healing
The article I have seen referenced (and personally used in numerous contexts)
most often was published in 1986 in the journal Medicine and Science in Sports
and Exercise by Australian physician John Kellett, MD, and titled (6):
Acute soft tissue injuries–a review of the literature
In this article, Dr. Kellett describes the pathological processes of soft tissue healing
as following three distinct phases:
 Phase 1: the acute inflammatory phase
 Phase 2: the repair phase
 Phase 3: remodeling phase
The phases of soft tissue injury repair are:
Phase 1: The Acute Inflammatory or Reaction Phase
This phase of healing lasts up to about 72 hours. It is characterized by vasodilation,
immune system activation of phagocytosis to remove debris, the release of
prostaglandins and inflammation.
The prostaglandins play a prominent part in pain production and increased
capillary permeability (swelling).
The wound is hypoxic because the blood vessels have been disrupted, but immune
system macrophages perform their phagocytosis duties anaerobically.
Phase 2: The Repair or Regeneration Phase
This phase begins at about 48 hours and continues for about 6 weeks. This phase is
characterized by the synthesis and deposition of collagen, which literally glue the
margins of the healing breach together.
The collagen that is deposited in this phase is not fully oriented in the direction of
tensile strength. Rather, is laid down in an irregular, non-physiological pattern. Dr.
Kellett states:
This phase is “largely one of increasing the quantity of the collagen” but this
collagen is not laid down in the direction of stress.
Phase 3: The Remodeling Phase
This phase may last up to “12 months or more.” Dr. Kellett stresses that the
remodeling phase of healing is critical for establishing the ultimate quality and
functional capabilities of the healed tissues. He states:
“The collagen is remodeled to increase the functional capabilities of the tendon or
ligament to withstand the stresses imposed upon it.”

“It appears that the tensile strength of the collagen is quite specific to the forces
imposed on it during the remodeling phase: i.e. the maximum strength will be in
the direction of the forces imposed on the ligament.” [This could argue for the need
for specific line-of-drive joint adjustments.]
This phase is largely “an improvement of the quality” (orientation and tensile
strength) of the collagen.

In support of the healing steps detailed by Dr. John Kellett, Physician Kevin
Hildebrand, MD, and colleagues, from the University of Calgary, Alberta, Canada
published a study in the journal Sports Medicine Arthroscopic Review, in 2005
titled (14):
The Basics of Soft Tissue Healing and
General Factors that Influence Such Healing
Dr. Hildebrand and colleagues point out that wound healing following overt injury
to a tissue follows general „„rules‟‟ irrespective of the tissue involved. These
“rules” are similar but somewhat more detailed than those outlined by Dr. Kellett.
They include:
Phase 1: The Inflammatory
Following acute injury there is bleeding into the area of injury and pain.
“Hemostasis is restored by the formation of a fibrin clot, which prevents further
bleeding and serves as a provisional matrix for migrating cells.” This clotting
cascade results in the release of inflammatory molecules and inflammatory
cytokines from cells such as platelets. There is an influx of fibroblasts, which sets
the stage for the second phase of the repair process.
Phase 2: The Matrix Deposition Phase

The fibroblasts produce collagen proteins that bridge the damaged area with the
residual endogenous ligament tissue. “The tissue deposited early after injury
appears to be an attempt to bridge the damaged area without regard to what was
present before injury.”
Phase 3: The Remodeling Phase
“The remodeling phase is a slow process and is accompanied by alterations not
only in matrix remodeling, but also gene expression, cellularity, vascularity, and
innervation.” The scar tissue in a ligament “undergoes a protracted process where
the initially deposited material seems to be turning over and the organization of
collagen fibrils become more oriented along the long axis of the ligament.”
“Because the remodeling phase occurs slowly, and may take months (i.e., skin) or
years (i.e., tendon and ligament).” [Important]
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