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EDITORIAL  II

What is hiding the compartment syndrome?

Compartment syndrome of the upper or lower
extremities is a rare, but serious complication that may
result in significant morbidity. The underlying patho-
physiology involves bleeding and/or edema in a “closed”
muscle compartment leading to vascular compromise
and tissue hypoxia. The described mechanism leads
to a run-away positive feedback cycle, as tissue edema
is exacerbated due to local ischemia. This, in turn,
further compromises blood supply to the affected extre-
mity. If the vicious cycle persists undetected, irrever-
sible tissue damage and eventual loss of the extremity
may result.

The initial signs and symptoms of the compartment
syndrome involve the following: pain of the extremity,
notably “out of proportion” with that expected from
the surgery itself, swelling, numbness, paresthesia,
weakness, diminished capillary refill, and loss of pulse
– often a late sign. Unfortunately, the above signs and
symptoms are also difficult to assess accurately and
reliably.

Pain can be difficult to assess correctly especially
in the postoperative setting as patients are often ex-
pected to have some degree of pain. Furthermore, for
the same surgical procedure, patients may vary
considerably in their perception and interpretation of
pain. Comorbidities such as chronic pain, opioid tole-
rance, anxiety, and postoperative delirium are also
confounding variables that make the accurate asses-
sment of pain challenging. The severity of the initial
trauma may also correlate with the degree of postope-
rative pain that the patient may experience and the

likelihood that compartment syndrome of the extremity
may develop.

In further evaluating compartment syndrome,
neurological deficits, such as numbness and weakness,
are also difficult to assess in a patient experiencing
significant pain. Such patients are poor candidates to
undergo a proper neurological examination. Utilization
of a regional anesthetic to control the patient’s pain is
also an area of controversy, as the block may mask
any neurological deficits taking place after surgery.
As a result, measurements of capillary refill and
Doppler pulses are the remaining and most objective
signs of compartment syndrome. Unfortunately, they
are also the final signs, manifesting at the point where
irreversible tissue damage has likely already occurred.

Rauf et al. present an interesting case of compart-
ment syndrome occurring after an open reduction and
internal fixation of a radial fracture under general
anesthesia with a supraclavicular nerve block for
postoperative analgesia [1]. The case report describes
the patient developing “out of proportion” post-surgical
pain in the presence of a “fully functional sensory and
motor nerve block.” Unfortunately, the evaluation of
the block’s effectiveness preoperatively and even
postoperatively is described inadequately. The contro-
versy of a nerve block masking most of the signs and
symptoms of compartment syndrome implies that the
patient would not be experiencing pain, and the sus-
picion of compartment syndrome would not occur until
the patient had developed a cold, pulseless extremity.
In the case report, the patient developed significant
pain on the lateral border of the forearm, which is
innervated by the lateral cutaneous nerve, originating
from the musculocutaneus nerve. The musculocuta-
neous nerve would be anesthetized by a successful
supraclavicular nerve block, but it is not uncommon
that a nerve distribution may exhibit patchy anesthesia
following a grossly successful block. The presentation
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of the case report raises the question: is the pain from
the compartment syndrome able to utilize nerve
pathways that are able to bypass a functional nerve
block, or was the anesthetic block incomplete? It would
have been interesting to have a detailed description of
the block’s assessment for cutaneous distribution
coverage preoperatively and postoperatively.

A previous case report by Aguirre et al. [2]
describes a similar pattern of persistent postoperative
pain after distal humerus surgery in the presence of
an infraclavicular nerve block. A detailed evaluation
of the nerve block was performed postoperatively, and
initially, the pain was thought to be due to an incomplete
block of the musculocutaneus nerve [2]. Upon further
evaluation of the pain, however, the authors noted that
the cause of persistent pain was likely due to a more
sinister etiology, and the presumptive diagnosis of com-
partment syndrome was confirmed. As Rauf et al. point
out in their excellent and timely report, there are several
cases in which compartment syndrome may present
with persistent pain despite a previously performed
functional nerve block [1]. A compartment syndrome
in the presence of a functional epidural anesthetic has
also been described. In one particular case report of
compartment syndrome, a motor-sparing concentration
of local anesthetic was used. The triggering signs and
symptoms of compartment syndrome were swelling
and out-of-proportion muscle weakness, not pain, that
lead to the appropriate diagnosis [3]. A literature review
by Mar et al. on cases of compartment syndrome
showed that a delay in diagnosis occurred during regio-
nal anesthesia and opioid-based analgesia. The under-
lying theme in delaying the diagnosis often is the time
spent troubleshooting the nerve blocks, adjusting anal-
gesic therapy, and misdiagnosing the patient’s pain [4].
As case reports of compartment syndrome frequently
point out, the level of evidence is poor in determining if
certain anesthetic or regional techniques place the
patient at a greater risk of masking the diagnosis.

The important lesson that we can learn from Rauf
et al. [1] is that the appropriate diagnosis was not hin-
dered by whether or not the patient received a regional
block, IV analgesics, or opioids. The correct diagnosis
was made by monitoring the patient’s symptoms,
broadening the differential diagnoses, and considering
the possibility that the patient may, in fact, be experi-
encing compartment syndrome. A high index of
suspicion for this potentially devastating complication
was paramount, and the authors correctly maintained
such and index. Unfortunately, making these leaps of
thought can be difficult in the clinical setting, as the
provider is inclined to have a bias in his or her ability to
perform an appropriate and successful nerve block.
This is the classical “anchoring bias” in which the
clinician uses his/her previous experience (“my blocks
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always work”) to confirm the clinical expectation. The
provider is also likely inclined to simplify the patient’s
signs and symptoms, since after all, common things
are common and postoperative pain is, to say the least,
common. This “confirmation bias” is due to the
clinician accepting subjective data (patient’s pain) to
support the anticipated diagnosis. As per cases re-
viewed by Mar et al., it is the “out of proportion” theme
involving pain, swelling, and/or weakness that has
triggered the clinical suspicion of compartment syn-
drome. If such symptoms are noted, they should not
be taken likely and further evaluation is mandatory.
Clinicians cannot allow their biases to dictate good
clinical care – as Rauf et al. point out.

The aforementioned case report serves as a re-
minder that when we see signs and symptoms that are
out of proportion to our clinical expectations, the good
clinician cannot generalize. It is crucial to follow our
medical intuition and “gut feeling” and explore whether
it is something more serious. A common theme with
the cases that describe compartment syndrome asso-
ciated with regional anesthetic blocks is the inadequate
pre-operative evaluation of the success of the nerve
block. It is absolutely vital that prior to a patient
proceeding to the operating room, a detailed description
of how well the nerve block is covering the patient’s
extremity needs to be documented. Following surgery,
this exam allows for a more efficient evaluation of
postoperative discomfort and determination of whether
or not signs and symptoms truly are “out of proportion”
or just a poor postoperative regional anesthetic
outcome.
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