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Rezumat

Asocierile morbide posttraumatice pot evolua de sine stătător sau
pot interrelaţiona, realizând efecte de însumare sau potenţare a
gravităţii. Uneori efectele cumulative sau potenţatoare se asociază
cu manifestări derutante de ordin clinic şi paraclinic, induse de una
din entităţile componente ale complexului lezional sau prin efecte
reciproc agravante. Este şi cazul traumatismelor vertebromedulare
asociate altor leziuni posttraumatice, unde semnalul neurologic
viciat poate induce particularităţi de manifestare a leziunilor 
asociate. Şocul spinal posttraumatic, disreflexia autonomă şi
sechelele de ordin motor, senzorial şi autonom aduc distorsionări
ale semnalului neurogen, ce vor influenţa semnificativ alte teritorii
traumatizate, generând manifestări clinice şi elemente reacţionale
atipice. Prototipul acestei asocieri morbide posttraumatice este
reprezentat de complexul lezional traumatism vertebromedular -
traumatism abdominal.

traumatism vertebromedular, şoc spinal, disreflexie
autonomă, traumatism abdominal
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Introduction

Craniocerebral, thoracic, abdominal and osteo-
articular traumas are frequently produced in
polytrauma cases, which are associated with
vertebromedular trauma. Although the co-
existence of vertebromedular trauma with
abdominal trauma is not the most common
association, the diagnostic and therapeutic
particularities of abdominal trauma of the
patient with post-traumatic  spinal cord
injuries are most common and wide, generating
mutually aggravating consequences. If abdomi-
nal trauma can affect spinal cord injury by
haemorrhagic/traumatic shock, severe anaemia,
sepsis, etc., vertebromedular trauma negatively
affects the abdominal state through spinal
shock, autonomic dysreflexia, sensitivity 
disorders and movements in the sublesional
segment (including the abdominal wall), 
spasticity or visceral paresis with significant
diagnostical, therapeutic and evolutionary
consequences. 

Discussions

The analysis of the diagnostic, therapeutic
and evolutionary particularities of abdomi-
nal traumas coexisting with vertebromedu-
lar traumas should take into account the
lesional polymorphism of post-traumatic
spinal cord damage. Thus, the severity of the
medullary injury, the topography and the
evolutionary phase are the main coordinates
of the spinal cord injury. 

The severity assessment of vertebromedular
trauma is clinically performed by establishing
the Frankel and ASIA scale impairment 
[ ,  after (1,2)]. 

The topography of the medullary injury is
essential for the occurrence of disturbances in
the subinjury segments. Thoracic fractures
(T5-T12) may have direct consequences on
abdominal sensitivity and motility, and the
proximal lesions caused by T5 affect the 
condition of the viscera and abdominal wall by
disconnecting the upper/lower segments, with
reduced or abolished distal activity ( ).

Evolutionary phases of spinal cord injury,
through the specific changes of the period
after the trauma, may affect visceral peri-
staltics, sensitivity and motor function of the
abdominal wall, sphincter function, etc (3). 

Spinal shock is installed  immediately post-
traumatic and it can lasts 3 to 80 days (4). The
occurrence of infectious complications may
extend this period. Spinal shock progresses in
four phases, from atony/areflexia to late hyper-
reflexia. It may induce diagnostic error factors
by eliminating spinal functions caudal from the

Sometimes cumulative or potentiating effects are associated with clinical and paraclinical confusing
manifestations induced by one of the components of the lesion complex, or by mutually aggravating
effects. It is also the case of vertebromedular traumas associated with other post-traumatic lesions,
where the neurological signal is distorted, and may induce particularities of associated lesions. Post-
traumatic spinal shock, autonomic dysreflexia and motor, sensory and autonomous after 
effects, bring distortions of the neurogenic signal, which will significantly affect other traumatized
territories, generating clinical manifestations and atypical reaction elements. The prototype of this
post-traumatic morbid association is represented by the lesion complex vertebromedular trauma -
abdominal trauma.

vertebromedular trauma, spinal shock, autonomic dysreflexia, abdominal trauma

Table 1. Frankel scale

Grade Description
A Complete No motor or sensory function below level of lesion
B Sensory only No motor function, but some sensation preserved

below level of lesion

C Motor useless Some motor function without practical application
D Motor useful Useful motor function below level of lesion
E Recovery Normal motor and sensory function, may have

reflex abnormalities
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level of medullary injury or inadequate muscle
response. These phenomena may lead to the
modification, suppression or disappearance of
abdominal symptoms in case of coexistence of
significant abdominal trauma.

The factors which influence  the sublesions
segments are sensory deficiency, decreased/ loss

of the somatic reflex activity, loss of striated
muscle tone, detrusor and rectal muscle 
areflexia, arterial hypotension (in cervical
spinal cord lesions), bradycardia, etc (5-8).

If the spinal shock is extended, the loss of
the facilitator's supraspinal functions can be
observed, hypersensitivity denervation as

Table 2. American Spinal Injury Impairment Scale

Grade Description
A Complete No motor or sensory function is preserved in the sacral segments S4-S5
B Incomplete Sensory function preserved but not motor function is preserved below the neurological level and includes the sacral segments

S4-S5
C Incomplete Motor function is preserved below the neurological level, and more than half of key muscles below the neurological level have a

muscle grade less than 3
D Incomplete Motor function is preserved below the neurological level, and at least half of key muscles below the neurological level have a

muscle grade of 3 or more
E Normal Motor and sensory function are normal

Figure 1. Sagital section of the spine of a 21-years-old
female patient from a car crash, with severe spinal cord
injury, anterolisthesis and laterolisthesis at T4-T5 level,
Frankel A classification; vertebromedular trauma associated
with abdominal trauma – hemoperitoneum by ruptured
spleen

Figure 2. 3D reconstruction of the spine of
a 21-years-old female patient from a car
crash, with severe spinal cord injury,
anterolisthesis and laterolisthesis at T4-T5
level, Frankel A classification; vertebromedu-
lar trauma associated with abdominal trauma
– hemoperitoneum by ruptured spleen

Figure 3. 3D reconstruction of the spine
of a 21-years-old female patient from a car
crash, with severe spinal cord injury, antero-
listhesis and laterolisthesis at T4-T5 level,
Frankel A classification; vertebromedular
trauma associated with abdominal trauma –
hemoperitoneum by ruptured spleen
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well, and from a morpho-functional point 
of view, the occurrence of dependent axon/
somatic synaptic regeneration is noticed. These 
elements may cause difficulties in the assess-
ment of the clinical status of the abdomen, the
haemodynamic status of the patient and the
occurrence of elements with septic connotation.

The coexistence of spinal shock with
haemorrhagic/traumatic shock raises addi-
tional problems of diagnosis and typological
identification, by the interference of clinical-
paraclinical elements and the reaction
changes (these as well permanently dynamic)
with abdominal, pulmonary, renal or general
resonance. The confirmed spinal shock does
not exclude the coexistence of another type of
shock. Haemorrhagic shock is difficult to
recognise under the conditions of impairment
of autonomic functions, which prevents the
installation of definitive manifestations for
haemorrhagic shock (tachycardia, peripheral
vasoconstriction, etc.) (9-15).

These are the considerations for which to a
patient with spinal shock, the coexistence of
haemorrhagic shock should be taken into
account until the evidence to the contrary is
conclusive (16). Monitoring of haemodynamic,
haematological, specific imaging (abdominal
ultrasound or CT scan with intravenous 
contrast), diagnostic peritoneal lavage or
laparoscopy may sometimes be necessary to
exclude these severe posttraumatic entities.
The completion of the spinal shock phase is
announced by the installation of the bulbo-
cavernous reflex, the reappearance of osteo-
tendon reflexes and the reflex function of the
detrusors.

Autonomous dysreflexia is a complex 
clinical consequence that may occur after the
spinal shock remission. Cases of early auto-
nomic dysreflexia, overlay by the spinal shock
period have been reported. It consists of the
appearance of a sympathetic paroxystic
response to various stimuli acting below the
injury level.

It is specific to high vertebral spinal cord
lesions (above level T5-T6), cranial of the
splanchnic sympathetic chain. The central
clinical element is represented by malignant

arterial hypertension, which makes it difficult
to identify general signs of haematological 
loss and other pathological circumstances 
associated with a drastic decrease of volemia.
Various stimuli, generally innocuous (deep 
visceral distension, bladder catheterisation,
evacuation enemas, digital stimulation during
the intestinal emptying procedure, menstrua-
tion, deep vein thrombosis, the contact with
sharp objects, pain, etc.) may trigger a sympa-
thetic violent reaction, with the installation of
autonomous dysreflexia (17-19).

The sympathetic storm of a haemorrhagic
event may hide the local and general clinical
signs of a digestive haemorrhage or the 
occurrance of hemoperitoneum and make it
difficult to interpret the haemorrhagic para-
meters pursued in dynamics. High secondary
motor, sensory and autonomous vertebro-
medular trauma deficiencies have a drastic
effect on the symptoms and the abdominal
clinic (20,21).

The lesions with topography T5-T12 may
cause flaccid paralysis of the abdominal 
muscles with the abolition of abdominal skin
reflexes. The sensitive component of upper
topographic lesions may induce abdominal
wall sensitivity disorders (hypoaesthesia,
anaesthesia), which may be confusing to the
abdominal clinical examination. The effect of
autonomic nervous system damage is to
change the characteristics of visceral pain,
which is extremely poorly defined, vague and
diffuse. When the medullary lesions are not
complete, visceral pain may be perceived, but
it is difficult to be located, it can rather be in
more connection with the areas corresponding
to the embryonic origin of the affected abdomi-
nal viscera and less with the topographic 
projection at the abdominal wall level (22,23).

The referred pain is the pain perceived at a
distance from the real stimulus and is a 
physiological consequence of the phenomenon
of “visceral-somatic convergence”. There are
known the right hemithoracic pain in the gall-
bladder, shoulder pain in phrenic irritations,
inguinoscrotal pain in the nephretic colic, etc.
Following the production of severe vertebro-
medular trauma, reflex pain may have an
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atypical character, or may be absent (24-26).
Various vascular disorders (ischaemia, 

segmentation bruises, etc.) or trophic disorders
with uncertain pathogens may occur at the
abdominal wall level, making clinical inter-
pretation difficult (27).

The supraaddition of a severe infectious
factor (frequently encountered) regardless of
its location, brings with it additional clinical,
paraclinical and laboratory elements that
make their interpretation and the hierarchy of
therapeutic measures increasingly difficult.

Radiological investigations involving the
maintenance of orthostatism may not be 
carried out and to perform them in lateral
decubitus is indicated after surgical immobili-
sation of the vertebral spine fracture. Other
imaging investigations may be performed
according to standard protocols (ultrasound
and CT scan with intravenous contrast).

In summary, we note that a number of 
clinical data defining an abdominal trauma
with a surgical visa, or the occurrence of 
subsequent abdominal complications, may
have an atypical or absent clinic. Flaccid
paralysis with removal of the sensitivity of the
abdominal wall muscle may hide the peri-
toneal irritation without mounting the defence
or muscle contraction. The trending visceral
distension with the decrease or abolition of
peristaltics, produces trending ileus with the
risk of diastatic perforation or difficulties in
differential diagnostic with mecano-inflamma-
tory occlusion. Sometimes paretic intestinal
ileus can present mecano-inflammatory compli-
cations (intussusception, volvulus, etc.) (28).

The impressive volume of fluid and 
electrolytes seized in the enteroperitoneal and
pleural space, generates severe dehydration
phenomena, which are difficult to be thera-
peutically managed. Wide oscillations of blood
presure (from vasoplegic with severe refractory
low blood pressure to sympathetic storms with
malignant high blood pressure) make it 
difficult to assess the actual haemodynamic
status of the patient. Thermal disturbances
may hide a septic syndrome in progress, or by
hyperpyrexia may create a confusing clinical
context.

Post-traumatic abdominal injuries which
have been diagnosed in the emergency to the
patients with associated vertebromedular
trauma, are treated medically and surgically
according to standard procedures (e.g. spleen
rupture requires urgent splenectomy).

The most difficult problems are related to
abdominal lesions with evolutionary potential,
difficult to follow to a patient with severe 
vertebromedular trauma, or subsequent
abdominal complications, which have an 
atypical development in the context of a major
spinal cord injury. Gastrointestinal function is
modified according to a number of factors such
as the time elapsed from trauma, the level and
severity of the medullary injury, local factors
(previous abdominal surgery, peritoneal adhe-
sions, pre-existing abdominal disease, etc.). In
the acute phase of vertebromedular trauma
spinal shock appears with the abolition of sub-
lesions neurological functions, and in the
chronic phase the neurogenic intestine, which
behaves as an autonomous lesion, developing
a series of complications with particular, 
atypical manifestations.

In addition, the digestive tract (along with
the urinary and pulmonary tract) is a 
sensitive resonator in all severe pathological
entities (burns, severe septic conditions, 
traumatic brain injury, etc.) including the
severe vertebromedular trauma. Chemical
mediators, the participation of the neurogenic
component through extrinsic innervation
(parasympathetic, sympathetic and somatic)
and intrinsic, have an influence up to the level
of the visceral smooth muscle plate and on
enteral microcirculation with significant func-
tional consequences.

The patient with spinal cord trauma may
develop any type of abdominal surgical pathol-
ogy like any other patient, noting that the
probability of this pathological situation is
higher, either as a result of abdominal lesions
caused at the time of the accident, which may
have an evolutionary character, or as a result
of the degeneration in the entero-peritoneal
space of secondary complex neurological 
disorders of vertebromedular trauma. With
the exception of abdominal lesions induced by
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trauma, the main pathological entities
encountered are acute abdomen, upper diges-
tive haemorrhage and intestinal occlusion.

Acute surgical abdomen may be the 
consequence of pneumoperitoneum in the 
perforated gastric or duodenal ulcer, other 
visceral perforations, ruptured abscesses in
the peritoneal cavity, acute inflammatory
processes of the organ (cholecystitis, pancrea-
titis, appendicitis) or entero-mesenteric
infarction (29). The perforated ulcer appears
in the conditions of a pre-existing injury,
exacerbated in the traumatic context or as a
result of acute digestive stress injury, aggres-
sive drugs on the gastric mucosa (cortisone)
and interruption of necessity for oral 
nutrition (swallowing disorders, prolonged
nasal-gastric aspiration, etc.). The perfora-
tion of cavitar viscera may appear under 
conditions of abdominal distension with the
absence of peristalsis and profound changes
in visceral microcirculation. The same 
mechanisms also seems to be involved in the
inflammatory processes of the organ (acute
alithiasic cholecystitis).

The most common manifestations of 
acute abdominal pain of these patients are:
triggering of successive episodes of autonomic
dysreflexia, tachypnea, diffuse abdominal pain,
abdominal distension, discharge vomiting, 
urinary bladder spasm, increased spasticity of
the lower limbs, changes in blood pressure.
Fever may be absent. A sign with high diag-
nostic value is the increase of the ventricular
rate (30-33).

After resumption of reflex activity, in the
upper cervical and thoracic lesions, spastic
paralysis of the striated muscle with contracted
abdomen occurs in the absence of acute
abdomen.

The evaluation of the spasticity of the
entire striated muscle into sublesional 
spinal cord may help to avoid a false positive
diagnosis of acute abdomen (although isolated
spasticity at pelvic limbs level may be sugges-
tive for this diagnosis).

Upper digestive haemorrhage is the most
common complication of vertebromedular
trauma during acute periods through 

bleeding ulcerative lesions and seldomly by
perforating lesions.

Locating at the upper gastric pole is the
most common and it is characterized by 
multiple superficial lesions with the size
which is not directly proportional to the flow of
bleeding. Sometimes digestive bleeding occurs
in the presence of pre-existing lesions of the
upper digestive tract. The pathogenic factors
frequently involved in the initiation of 
these lesions are: topography and severity of
vertebromedular trauma, prolonged and
severe low blood pressure, microthromboses at
the wall of the cavity organs, septicity, 
repeated blood transfusions, duodenogastric
reflux, oral suppression, aggressive drugs on
the gastric and duodenal mucosa, oral 
suppression, long-term mechanical ventilation,
etc (34-36).

The assessment of the severity of the 
haemorrhage is done according to the Orfanidi
criteria and the measures taken are identical
to those applied to non-traumatic patients, but
taking into account the haemodynamic 
particularities of the traumatised vertebro-
medullary patient (37,38).

Bowel obstruction is a quasi-permanent
complication of patients with severe spinal
cord injury. Usually these patients develop a
“neuro muscular occlusion” falling into the
category of dynamic ileus, which may be
remitted under consistent conservative treat-
ment, or may develop into peritonic or
mechano-inflammatory complications. The
most frequent dynamic ileus is seen at
patients with ASIA A and B spinal cord injury,
whereas in ASIA E cases, this complication is
practically non-existent.

Debuted as a primary intestinal peristaltic
disorder, dynamic occlusion trains the 
mechanisms of pseudo-global obstruction or
secondary mechano-inflammatory occlusions
with severe local and systemic consequences.
The delimitation of these entities is done by
corroborating clinical, biological, imaging and
evolutionary data. It is not uncommon for the
data collected to be full of ambiguity, creating
difficulties on the appropriate framework of
measures which are required.
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The refractory nature of functional bowel
obstructions creates diagnostic doubts and
may generate unnecessary laparotomies,
which aggravates the patient's condition.

Diagnostic imaging in such cases is 
represented by ultrasound and abdominal
tomography, conventional radiology cannot be
used due to the impossibility of maintaining
orthostatism. The lateral decubitus is limited
to the patient with the non-mobilised spine.
The use of barite contrast is contraindicated
and endoscopic investigations are allowed.

Iodine substances may be used for oral
administration, but with questionable results
(digestive paresis), clyster of any type are 
contraindicated. Intravenous contrast may be
used (39).

Sensitive diagnostic problems and thera-
peutic attitude arise in situations where post-
traumatic dynamic ileus is also associated
with other intraperitoneal lesions (40). If these
injuries precipitate an emergency surgery, it
may also be useful to adopt a surgical gesture
for digestive paresis (low external derivation).

In summary, it is noted that:
• Neurogen shock is present in severe post-

traumatic vertebral damage upper than
T6 level.

• Sensitive, motor and autonomic disor-
ders alter the clinical manifestations
both in the spinal and subacute/ chronic
phases, overlaping as well during auto-
nomic dysreflexia.

• The real haemodynamic status of the
patient is difficult to evaluate.

• The secondary digestive paresis in spinal
cord trauma should be closely monitored
and evaluated to identify a possible 
complication requiring surgery. 

• The septic component (frequently involved)
widens confusingly clinical manifestations
and raises case management problems.

• In view of the particularities of these
patients, the multitude of factors with
implications in the abdominal sphere and
the mutually aggravating mechanisms,
digestive/abdominal complications are
very common and should be anticipated or
treated as soon as possible.

The prophylaxia of abdominal complications
refers to a set of measures aimed to prevent,
reduce or delay the occurrence of digestive 
disorders, avoiding a surgical procedure that
would be an additional aggression against an
extremely fragile patient.

Resources used are: dietary hygiene 
measures, avoidance of high blood pressure,
gastric and prokinetic protection medication,
permanent urinary bladder catheterisation,
effective nasogastric aspiration during 
manifest ileus periods, progressive resump-
tion of oral nutrition as soon as possible, pro-
phylaxis of infections, measures to stimulate
peristaltics and manual emptying of the rectal
ampulla, avoidance of triggering factors of
autonomous dysreflexia episodes, etc.

The general treatment of complications is
coordinated according to two principles: the
early diagnosis and the use of least traumatic
methods (medical treatments, medical 
procedures that can improve the situation,
endoscopic or interventional radiology 
methods, etc). Throughout the entire 
development period, physiological parameters of
the body (blood pressure, ventricular passage,
diuresis, haematological, renal, hepatic, iono-
gram, plasma proteins, coagulation, etc) should
be kept as close as possible to normal.

In case of confirmation of an injury with a
clear surgical indication, the intervention
should be as prompt and less traumatic as
possible. In the event of laparoscopy or
laparotomy, pre-emptive surgical procedures
(drainage of areas where biological fluids can
be retained, external derivations at the lower
digestive tract level, etc) may also be per-
formed after the repair of the princeps lesion.
In the absence of diagnostic elements of 
certainty, "abdominal alert” signs will be 
followed dynamically, such as high blood
pressure fluctuations, unjustified clamping of
diuresis, precipitation of autonomic dys-
reflexia and lack of response to treatment,
tachypnea and tachycardia, increase in 
the amount of digestive aspirate, isolated
spasticity in the lower limbs, etc.
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All these elements predict or announce the
occurrence of an abdominal complication (24).
Their correlation with paraclinical and labora-
tory data for each individual case may reduce
the risk of a diagnostic error (41).

Surgical interventions for patients with
severe vertebrae damage will be performed
under general anaesthesia with orotracheal
intubation. Although it has its own post-
traumatic anaesthesia, general anaesthesia is
necessary to prevent the installation  of auto-
nomic dysreflexia episodes during surgical
procedures. Spinal anesthesia is contra-
indicated. Reduced-scale interventions may be
performed with local intravenously potentiated
anaesthesia.

Postoperatively development of the trauma-
tised vertebromedular patient is affected 
by a significantly higher number of local and
general complications. Difficulties in the
resumption of intestinal transit, residual
abscesses, anastomotic fistulae, evisceration,
secondary atone lesions of parietal suppura-
tion, etc. Generally there are frequent 
cases of bronchopneumonia, pleural effusion, 
pulmonary and coronary thromboembolic 
accidents.

Conclusions

1. Patients with vertebromedular trauma
are a special category of patients 
requiring a particular diagnostic and 
therapeutic approach.

2. Most of vertebromedular trauma’s inter-
ferences are with the abdominal sphere,
through concomitant lesions, but mostly
through multiple mutually aggravating
physiopathological chains.

3. The damage of digestive tract is present
from the spinal shock phase to the sub-
acute and chronic phases, mainly in the
lesions above T5-T6 levels.

4. The digestive changes have certain
characteristics of manifestation depend-
ing on the evolutionary stage of verte-
bromedular trauma without having an
absolute specificity.

5. Spinal shock may be accompanied by

haemorrhagic or traumatic shock and
dominant clinical manifestations may
lead to diagnostic errors or omissions.

6. Wide blood pressure oscillations, by
interfering with adaptive mechanisms
which are neurologically impaired (vaso-
plegia, autonomic dysreflexia, etc), some-
times make it difficult to assess the real
haemodynamic status of the patient.

7. Persistent low blood pressure, refractory
during the treatment requires a thorough
search for a haemorrhagic source. Low
blood pressure can be attributed to 
neurogenic shock, only in the case when
the haemorrhage is certain denied.

8. Neurological manifestations, including
digestive manifestations (sensory distur-
bances, motor, autonomous, etc.) accom-
panies all stages of post-traumatic 
development in a sequence or association
sometimes unexpected or hard to
explain, which makes clinical assess-
ment of abdominal condition difficult.

9. The patient's abdominal status should be
evaluated taking into account the 
specificities of severe spinal cord disease.

10. Given the high frequency of digestive
complications to these patients, the early
establishment of prophylactic measures
is justified, and early diagnosis confirma-
tion is vital.

The authors declare no conflict of interests.
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