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Summary: - Crush injuries to the hand are associated with a poor prognosis. The development

of compartment syndrome in this context is feared but rare and preferentially affects the radial
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interosseous muscle compartments due to anatomical particularities. The usual clinical signs
associate an edematous hand, in a discreet intrinsic position, with significant pain, resistant to
pallier 11 analgesics. Passive extension of the digital joints increases this pain.

The diagnosis evoked clinically is made by taking the muscular pressures of all compartments
S0 as not to overlook a case. The whole point of this development lies in the difference in
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error.

pressure between the muscle compartments which, if ignored, can be the cause of a surgical

Dermo-fasciotomy is the only treatment to relieve muscle ischemia and stop the irreversible

vicious circle. The functional prognosis of the hand is compromised by compartment syndrome.
This dermo-fasciotomy must not suffer any delay.
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Introduction:

The occurrence of compartment syndrome is a concerning yet
well-recognized complication. However, its manifestation in the
hand is less common, even when associated with trauma such as
crushing injuries, burns, or injection of various substances. The
outlook is poor in cases where diagnosis is delayed, often resulting
in the loss of hand functionality. The challenge in diagnosing this
condition arises from a specific anatomical feature that leads to
significant pressure differences between compartments, which can
result in misunderstanding if pressure is only measured in the
compartments on the ulnar side. In this report, we present a clinical
case of compartment syndrome in the hand resulting from crush
trauma accompanied by multiple metacarpal fractures.

The case presentation:

This is a 31-year-old right-handed laborer who presented with
trauma to his right hand following a public road accident,
specifically a motorcyclist being struck by a car. This incident
resulted in severe pain and complete loss of function in the affected
hand. The diagnosis of compartment syndrome, as described by
Spinner et al. [1], was established based on a triad of symptoms:
spontaneous pain, paralysis, and exacerbation of pain during
passive extension or stretching [2,3]. The patient experienced
intolerable pain that remained unresponsive to level 111 analgesics,
which is a concerning indication [2-4]. Palpation of the muscle
groups revealed increased volume, which intensified the pain;
however, this pain must be considered in the context of any
associated fractures [4]. Upon examination, the patient exhibited an
edematous hand positioned in a slight intrinsic posture, along with
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a loss of skin elasticity (Figl). These findings are characteristic of
compartment syndrome [1,5-7].

The clinical presentation may include neurological signs,
particularly concerning when they involve motor functions;
however, in this instance, a paresthesia localized to the median
nerve area was observed.The radiological evaluation (Fig2)
indicated multiple fractures of the metacarpals in the right hand
(M2-M3-M4-M5), without any associated dislocation or presence
of foreign bodies.

Given the emergence of these symptoms, compartment syndrome
should be promptly considered, necessitating urgent surgical
intervention to prevent further deterioration of the clinical
situation, which could lead, if untreated, to complete and
permanent loss of hand function due to retraction of the intrinsic
muscles, a condition known as Finochietto syndrome [8,9].

The patient underwent an urgent operation under general
anesthesia and was positioned supine with the hand placed on a
hand table, monitored under fluoroscopic guidance. Metacarpal
fractures were stabilized through closed intramedullary pinning
after achieving reduction via external maneuvers (Fig 3). Two pins
were inserted for the fixed metacarpals M2 and M3 to provide
adequate stability, as these metacarpals are particularly sensitive to
rotational disturbances. Compartment syndrome was addressed by
performing a dermo-fasciotomy (aponeurotomy), which is the only
effective method to alleviate pressure within the compartment
[3,4]. Following the approach by Masquelet [3], two dorsal
incisions were made (on the radial edge of M2 and on M4), along
with one incision in front of the carpal tunnel to section the anterior
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annular carpal ligament, thus preventing injury to the median nerve
while evacuating the hematoma (Fig 4). A final clinical and
radiological check was performed at the six-month mark (Fig. 6)

Discussion:

Hand compartment syndrome is uncommon, though it has been
documented by various research teams [1,10-13]. Spinner
emphasized the significance of prompt diagnosis in a review of 14
cases [1]. Halpern outlined a clinical instance of compartment
syndrome occurring in the hand of a 31-year-old patient following
heroin injection [12]. Sawyer et al. discussed a case linked to an
insect bite [10]. Another study described compartment syndrome
arising from bleeding associated with a branch of the radial artery
due to substantial displacement of a distal M2 fracture [13]. While
metacarpal fractures are frequent, the emergence of secondary
compartment syndrome is less common. Gong and Lu reported
seven instances of compartment syndrome among 382 multiple
metacarpal fractures, resulting in an incidence rate of 1.8% [14].

The hand contains three muscle compartments: the thenar,
hypothenar, and interosseous compartments. Among these, the
interosseous muscles are particularly susceptible to being cramped
within their spaces. As indicated by Ling and Kumar in their
anatomical study on cadavers, the first three dorsal interosseous
muscles are entirely enclosed within their respective interosseous
compartments, along with those of the thenar and hypothenar
muscles [17].

Pressure measurements are crucial for objectively diagnosing
compartment syndrome. According to Gong and Lu, a pressure
exceeding 40 mmHg necessitates fasciotomy, even if clinical signs
are absent [14]. However, the normal pressure values and the
threshold for surgical intervention remain contentious. Matsen et
al. argue that the critical pressure concept is of limited utility, as
individual tolerance to pressure variations differs and is influenced
by the limb's spatial position [18]. Conversely, Masquelet contends
that clinical data alone are sufficient to justify fasciotomy [3]. Yet,
multiple metacarpal fractures can complicate the assessment and
necessary pressure measurements.

In our procedure, we performed neurolysis of the median nerve by
cutting the anterior annular carpal ligament to alleviate paresthesias
in the first three fingers, indicative of median nerve compression at
the wrist, following the recommendations of Ouellette and Kelly
[5]. However, Gong and Lu's team never performed this procedure,
even with median nerve paresthesias, and they observed median
nerve recovery within three months [14].

For osteosynthesis, we opted for intramedullary material, as the
approaches we used precluded the use of plates. The literature does
not indicate a clear preference for any specific technique in this
scenario.

Conclusion:

by a solid aponeurosis. The thenar muscles are only inconsistently
covered by a fascia. The hypothenar muscles are only covered by
loose tissue, which could explain the low pressures we measured in
our patient in these muscles. The pressure measurement in our
clinical case found this significant difference in pressure between
these muscles.

Compartment syndrome of the hand is a rare pathology that must
not suffer from any delay in its treatment.
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Indeed, if treatment is exclusively surgical, once begun, the
phenomenon is irreversible: it's a “race against time” to break the
vicious circle. Aponevrotomy should be performed within the first
6 hours at the most, based on clinical signs in all compartments.
This is the only way to stop a critical increase in pressure. Incisions
are left open and never initially closed. The need for median nerve
neurolysis at the carpal tunnel or forearm dermo-fasciotomy may
be discussed, in all cases, in acute forms.

References:
1. Spinner, M., Aiache, A,, Silver, L., & BARSKY, A. J. (1972).

Impending ischemic contracture of the hand: Early diagnosis
and management. Plastic and Reconstructive Surgery, 50(4),
341-349.

2. BRUCE, J. (1940). Localized Volkmann's

contracture. JBJS, 22(3), 738-739.

3. Mask AC. (2001). Treatment of compartment syndromes and
Volkmann syndrome. Encycl Med Chir Tech Chir Orthop
Traumatol. 44-078:18

4. Del Pifial, F., Herrero, F., Jado, E., Garcia-Bernal, F. J., &
Cerezal, L. (2002). Acute hand compartment syndromes after
closed crush: a reappraisal. Plastic and reconstructive

surgery, 110(5), 1232-1239.

5. Ouellette, E. A., & Kelly, R. (1996). Compartment syndromes
of the hand. JBJS, 78(10), 1515-22.

6. Wolfort, F. G., Cochran, T. C., & Filtzer, H. (1973).
Immediate interossei decompression following crush injury of
the hand. Archives of Surgery, 106(6), 826-828.

7. Ouellette, E. A. (1998). Compartment syndromes in obtunded
patients. Hand clinics, 14(3), 431-450.

8. Zancolli, E. (1979). Finochietto’s ischemic contracture and

nonischemic  intrinsic-plus  deformities. Structural — and
Dynamic Bases of Hand Surgery, 2nd Ed. Philadelphia:

Lippincott, 284-313.

9. Buck-Gramcko D. (1995). Ischemic retraction of the hand. In:
Tubiana R, editor. Treatise on hand surgery, vol. 5. Paris:
Masson,
104-16.

Paris. p.

10. Sawyer, J. R., Kellum, E. L., Creek, A. T., & Wood IIl, G. W.
(2010). Acute compartment syndrome of the hand after a
wasp sting: a case report. Journal of Pediatric Orthopaedics
B, 19(1), 82-85.

11. Halpern, A. A, & Nagel, D. A. (1979). Compartment
syndromes of the forearm: early recognition using tissue
pressure measurements. The Journal of Hand Surgery, 4(3),
258-263.



Dr. Abdessamad Kharraji; ISAR ] Med Pharm Sci; Vol-2, Iss-7 (July - 2024): 51-56

12.

13.

14.

15.

HALPERN, A. A., GREENE, R., NICHOLS, T., &
BURTON, D. S. (1979). Compartment syndrome of the
interosseous muscles: early and
treatment. Clinical Orthopaedics and Related Research®,

(140), 23-25.

recognition

Pai VS. (1997). Compartment syndrome of the hand-has
report box. Injury. 28:5-6.4

Gong, X., & Lu, L. J. (2003). Diagnosis and treatment of
complications associated with closed multi-fractures in
metacarpals. Zhongguo xiu fu Chong Jian wai ke za zhi=
Zhongguo Xiufu Chongjian Waike Zazhi= Chinese Journal of
Reparative and Reconstructive Surgery, 17(3), 198-200.

Apoil, A., Karren, C., Augereau, B., & Pupin, P. (1982).
Pathogenesis of Volkmann's ischemic contracture of the first
web space and treatment. Annales de Chirurgie de la Main:

Figures:

16.

17.

18.

Organe Officiel des Societes de Chirurgie de la Main, 1(3),
210-213.

DiFelice Jr, A., Seiler 111, J. G., & Whitesides Jr, T. E. (1998).
The compartments of the hand: an anatomic study. The
Journal of hand surgery, 23(4), 682-686.

Lingg M. Z, & Kumar, V. P. (2009).
compartments of the hand in relation to compartment

Myofascial

syndrome: a cadaveric study. Plastic and Reconstructive
Surgery, 123(2), 613-616.

Matsen 3rd, F. A., Winquist, R. A., & Krugmire Jr, R. B.
(1980). Diagnosis and management of compartmental
syndromes. JBJS, 62(2), 286-291.

Figure 1:Preoperative hand appearance
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Figure 2: Preoperative X-ray

Figure 3: Post-operative scopic checks
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Figure 5: Control X-rays
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Figure 6: Clinical radiological control at the sixth month
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