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Measurement of compartmental pressure in a leg by Whitesides method in a
Nepalese patients attending a tertiary care hospital in eastern region of Nepal
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Abstract

Background: Compartment syndrome can be a life or limb-threatening emergency. Early
diagnosis is important for the prevention of disability. The clinical features are subjective in
nature. Intra compartmental pressure measurement is a reliable objective method for early and
accurate diagnosis of compartment syndrome. Objective: To measure the compartmental
pressure in a leg by Whitesides method in Nepalese patient attending a tertiary care hospital in
eastern region of Nepal. Methods: This is a cross-sectional study done over the period of three
years on adult patients aged 16 years and above presenting to the Emergency Department of
BPKIHS with unilateral closed tibial fracture. Total of 60 patients aged 16 years and above with
closed fracture tibia were enrolled in the study. Results: Out of total study population, 40 were
males and 20 females. The anterior compartmental pressure in the uninjured legs ranged
between 3 mmHg and 20 mmHg. Patients from hilly areas had more compartmental pressure
(range 8 to 20 mmHg) as compared to patients of plain land (range 3 to 15 mmHg). People of
hilly areas have more girth of thigh and calf muscles. Conclusion: The compartmental pressure
in the uninjured legs ranged between 3 mmHg and 20 mmHg with variations in different
geographic location. Whitesides injection technique of compartmental pressure measurement
can be useful in the promptly defect compartmental syndrome in emergency and outpatient
set-ups.
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Introduction Approximately 40% of all compartment
Compartment syndrome can be a life or limb- syndromes occur after fractures of the tibial
threatening emergency'. Early diagnosis is shaft?. The classical clinical features of five
important for the prevention of disability. Ps (pain, pallor, paralysis, paraesthesia,
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compartment syndrome.**These features are
not apparent in most of the patients unless
some permanent damage has occurred. Also,
the clinical features are subjective in nature.
Intra compartmental pressure measurement

is a reliable objective method for early and

accurate  diagnosis  of  compartment
syndrome.**
In Caucasians, the range of normal

intracompartmental pressure of the leg is
from 0 mmHg to15 mmHg. In the literature,
such measurements have not been done in
South Asian countries particularly in Nepal to

leg
pressures®. We have sought to identify the

identify  normal intracompartmental

normal range of pressures in such a
population of Nepalese and to demonstrate
the reproducibility of the Whitesides injection
technigue with materials that are easily
that

compartment syndromes could be identified

available in most hospitals so

promptly and inexpensively in developing
Though  Whitesides
technique is not an ideal one to measure the

countries. injection

compartmental pressure but because of
ease, easy availabily, it can be performed
easily in OPD and casualy setup®. So, we
performed the hospital-based prospective
study at B.P. Koirala Institute of Health
Sciences, Dharan, Nepal to measure the
intracompartmental pressures in the anterior
compartments of 20 uninjured legs of patients

with closed contra lateral tibial fractures, at
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the time of presentation. The Whitesides
infusion technique was used with the aim of
the

compartmental pressure in Nepal.

determining normal  range  of

Methods
This was a prospective hospital-based study
of the measurement of compartmental
pressure in the legs of adults who presented
to the emergency department of B.P. Koirala
Institute of Health Sciences, Dharan, Nepal.
The approval was obtained from the research
committee of the Institute

Adult patients who were aged 16 years and
the

department of B.P.Koirala Institute of Health

above presenting to emergency
Sciences, Dharan, Nepal over a period of 3
years from 2006-2009 with unilateral closed
tibial fractures. Consent was obtained for the
measurement of normal compartmental
pressures of anterior compartments of contra
lateral uninjured legs of 60 patients with
closed tibia fractures.

Patients with soft tissue injury to the contra
lateral side of the fractured tibia, open
fractures, neurovascular injury, and those
patients who did not give consent were
excluded from the study. The measurement
was done using the Whiteside’s' technique.'®
The procedure was carried out under aseptic
conditions with the patient supine taking all

aseptic precaution. (Fig. 1a, b, ¢)



(b)
Fig. 1: Whitesides apparatus to measure

compartment pressure

Results
tibial

fractures in which compartmental pressure

There were 60 unilateral closed
was measured in normal limb (unfractured
limb). The sex distribution and the age
distribution of the studied population are
shown in figure 2 and 3 respectively. The

modes of injury are shown in figure 4.
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Fig. 2: Age distribution of subjects
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Fig. 3: Sex distribution

Fig. 4: Distribution of mode of injury

The anterior compartmental pressure in the
uninjured legs ranged between 3 mmHg and
20 mmHg. Patients from hilly areas had more
compartmental pressure ranging from 8 to 20
mmHg as compared to patients of plain land,
in which compartmental pressure ranged
from 3 to 15 mmHg (Fig 7). People of hilly
areas have more girth of thigh and calf
muscles. The average girth of thigh and calf
muscles is more than 2 cm in people from

hilly regions (Fig 8).
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Fig. 5: Geographical distribution
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Fig. 6: Ethnic distribution of subjects
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Fig. 7: Anterior compartmental pressure
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Fig. 8: Comparison of calf girth between Terai
subjects and hill subjects
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Discussion
The fascia compartments of the limbs have
unyielding walls and contain compressible
neurovascular structures. The leg has four
lateral,

compartments-anterior, superficial

posterior and deep posterior. Among
caucasians, both experimental and clinical
experience has demonstrated that normal
tissue pressures within closed compartments
range between 0 to 15 mmHg. In caucasians,
the range of normal intra compartmental
pressure of the leg is from 0 mmHg to15
mmHg. In the literature, such measurements
have not been done in South Asia to identify
normal leg intra compartmental pressures.
We have sought to identify the normal range
of pressures in such a population of
the

reproducibility of the Whitesides injection

Nepalese, and to demonstrate
technique with materials that are easily
that

compartment syndromes could be identified

available in most hospitals so
promptly and inexpensively in developing
countries.

Landerer in 1884 was the first person to
measure the compartmental tissue pressures
since then, many measurements done with
different measurement techniques have been
used to measure intracompartmental
this the

Whitesides injection technique was used.

pressure.’ In study, simple

Though Whitesides injection technique is not

an ideal one to measure the compartmental



pressure but because of ease, easy
availabily, it can be performed easily in OPD
and casualy setup. Literature provides no
data as to what constitutes the range of
normal intracompartmental pressure in a
Nepalese population which has a different
goegraphic condition, people of different race,
culture and living life styles. Although we
think that they would be similar to data in
Caucasian patients. The San Diego group
reported that this value is less than 10
mmHg.* ® 7 Puranen reported an average
compartmental pressure of 15 mmHg as the
upper limit of normal.” Matsen found the
anterior compartmental pressure to be 11.5 £
0.5mmHg in seven normal limbs.® Even
though sophisticated and more modern
equipment was used in determining the intra
compartmental pressure in most of these
other studies, the values obtained in this
study using a simple Whiteside’s infusion
method fall within the previously reported
range. Also, larger numbers of patients were
studied in our group than the six or seven in
the previously mentioned studies. Concerns

have been raised that the Whiteside’s method

could generate falsely high pressure
readings'’, but Clayton evaluated this
injection technique by applying known

pressures to the extremities of six rabbits with
a pneumatic cuff, showing a good linear
correlation with a slope of 1.03 (r =0.99)"
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Conclusion

The average compartment pressure of
Nepalese population ranges from 3 mmHg
and 20 mmHg, and it varies in people living in
The

measurement of compartmental pressure by

different geographic location.
Whitesides injection technique in Nepalese
patients attending a tertiary care hospital in
eastern region of Nepal, is that it can be used
in developing countries to promptly detect
compartmental in

syndrome emergency

department and even at out-patient set up.
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