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Abstract

The incidence of urolithiasis is progressively increasing worldwide, as is the 
 surgical treatment of urinary stones. The most frequent surgery for urolithiasis is 
ureterorenoscopy, which is performed in the lithotomy position. This position is 
also used in the endoscopic approach to bladder stones. Lateral decubitus is rarely 
used in the treatment of urinary stones. In the case of complex kidney stones, 
the gold standard treatment is percutaneous nephrolithotomy. This surgery has 
traditionally been performed in the prone position. However, the use of the supine 
(Valdivia) position is increasing in recent times. Furthermore, the Galdakao-
modified supine Valdivia position has been widely used for percutaneous nephro-
lithotomy since it was described by Ibarluzea et al. in 2007. Treatment of kidney 
and ureteral stones simultaneously is allowed in both supine positions. In addition, 
they allow the removal of encrusted stents and the easy placement of double J stents 
and, in the case of the Galdakao-modified supine Valdivia position, percutaneous 
nephrostomies. Compartment syndrome is a rare complication in the lithotomy 
position, but scarcely described in the supine position. This especially applies to the 
Galdakao-modified supine Valdivia position, in which the lower limbs are in moder-
ate flexion, with the ipsilateral lower limb in a slightly lower position relative to 
the other. This complication can lead to skin necrosis, myoglobinuric renal failure, 
amputation, permanent neuromuscular dysfunction, and even death. Risk factors 
include Body Mass Index, male gender, obesity, increased muscle mass, peripheral 
vascular disease (advanced age, hypertension, hyperlipidemia and diabetes mel-
litus), height, lack of operative experience, significant bleeding during surgery, 
hypothermia, acidemia, combination general-spinal anesthesia, prolonged surgical 
time, systemic hypotension, ASA (American Society of Anesthesiologists) class 
or vasoconstrictor drugs. Therefore, compartment syndrome of the leg is a poten-
tially devastating complication that must be suspected and treated through early 
decompression of the compartment by four compartment fasciotomy. Preventive 
measures reduce the incidence of this condition.

Keywords: lithiasis, percutaneous nephrolithotomy, Galdakao-modified supine 
valdivia position, complications, compartment syndrome
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1. Introduction

1.1 Urolithiasis

Urinary lithiasis is a disease known since ancient times, characterized by the 
formation of urinary stones (Figure 1). The prevalence of lithiasis in the population 
in 1913 has been estimated to be 1–2%, and a progressive increase has been found 
to 2.7% in 1985. [1] An article studying the evolution of the prevalence in a 25-year-
period, showed an annual increase in stone formation. The prevalence of lithiasis in 
population has grown even more in recent years. [2] The incidence of lithiasis in the 
United States doubled in a 4 year-period. [3]

Furthermore, Scales et al. described a prevalence of almost 9% of the population. 
[4] Nevertheless, it has been observed a variation according to the country studied: 
1–5% in Asia, 5–9% in Europe, 13% in North America and 20% in Saudi Arabia. [5]

In recent years, in the United Kingdom, a 63% increase in hospitalization epi-
sodes associated with urolithiasis has been observed. [6] The number of extracor-
poreal shock wave lithotripsy has increased from 14,491 in 2000 to 822,402 in 2010. 
There has been an increase of 127% in the number of ureteroscopies. The acts aimed 
at treating urinary lithiasis have increased compared to other urological activities. 
In 2010, shock wave lithotripsy was performed with the same frequency as trans-
urethral resection of the prostate or transurethral resection of the bladder. More 
ureteroscopies were performed than nephrectomies, prostatectomies, and cystecto-
mies combined; and more percutaneous nephrolithectomies than cystectomies. [7] 
Therefore, the surgical treatment of urolithiasis is of great clinical relevance.

1.2 Surgical positions in urological surgery and urolithiasis

The most frequent surgery for urolithiasis is ureterorenoscopy, which is per-
formed in the lithotomy (Lloyd-Davies) position. This position is also used in the 
endoscopic approach to bladder stones.

Figure 1. 
Calcium oxalate lithiasis: conventional microscope and scanning electron microscope.
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Percutaneous nephrolithectomy is currently the treatment of choice for complex 
renal and renoureteral stones (for example, staghorn lithiasis, Figure 2). This 
surgery has traditionally been performed in the prone position, but in recent years 
the number of urologists who perform it in the supine position (Valdivia Position) 
has increased. [8–11]

Ibarluzea et al. described the Galdakao-modified supine Valdivia position in 
2007, and it has been widely used for percutaneous nephrolithotomy since then. 
[11] Treatment of kidney and ureteral stones simultaneously is allowed in both 
supine positions. In addition, they allow the removal of encrusted stents and the 
easy placement of double J stents and, in the case of the Galdakao-modified supine 
Valdivia position, percutaneous nephrostomies. Unlike the prone position, the 
patient does not need to be relocated during surgery, shortening the operating time. 
In addition, it allows two surgeons to operate simultaneously.

1.3  The Galdakao-modified supine valdivia position for percutaneous 
nephrolithotomy

Occasionally, lower extremities are bandaged to prevent venous thrombosis. 
Once the patient is placed, retrograde pyelography is performed. The upper urinary 
tract is accessed through an X-ray and ultrasound guided puncture of the lower 
calyx. After Alken telescopic dilatation, an Amplatz sheath is placed to allow the 
passage of a nephroscope, reaching the upper urinary tract lumen.

Using the nephroscope and a retrograde flexible ureteroscope, the whole upper 
urinary tract can be managed, as decribed by Ibarluzea and Scoffone. [10, 11] This 
procedure is called Endoscope Combined IntraRenal Surgery (ECIRS).

Sources of lithiasis fragmentation, such as Holmium laser, as well as nitinol 
baskets, are used to remove the lithiasis. If the stone is too complex, this process can 
be lengthy, or even ineffective, in treating the entire stone.

1.4 Compartment syndrome related to patient positioning

The position in which a patient is placed, and the duration for which it is main-
tained, are key factors in the development of well-leg compartment syndrome.

Acute compartment syndrome of the extremities rarely develops in the supine 
position, commonly used in urologic open surgeries, such as cystolithotomy. Lateral 
decubitus position is rarely used in the treatment of urolithiasis. Laparoscopic 

Figure 2. 
Right kidney staghorn lithiasis.
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pyelolithectomy would be one of the examples. General complications of lateral 
decubitus positioning are similar to those found with the supine position.

It has been described that lithotomy position, in general surgical, urological and 
orthopedic patients, is associated with changes in intracompartmental pressure 
that may eventually develop a compartment syndrome, especially in prolonged 
surgeries. [12–15]

Well-leg compartment syndrome has also been described in patients placed in 
the hemilithotomy position. The majority of cases described in the literature have 
been lengthy procedures with surgical time greater than 5 h. [13]

Prolonged positioning in a steep Trendelenburg position during, for example, 
a laparoscopic prostatectomy, may cause hypoperfusion of the lower extremities, 
pressure marks, tissue injury, and even rhabdomyolysis. After long surgical proce-
dures involving extreme positions, rhabdomyolysis from muscle ischemia has been 
observed. [16]

Acute compartment syndrome of the leg occurs following a rise in the pressure 
inside the muscle compartment. [16] A significant decrease in deep muscle mixed 
tissue oxygen saturation of calf muscles is observed, due to the combined effect of 
perfusion related factors, such as hydrostatic forces, blood and intra-abdominal 
pressure, which lead to tissue underperfusion. [17, 18]

A delay in the diagnosis and treatment of a compartment syndrome may lead to 
devastating outcomes for the patient. [19] It may lead to admission to an Intensive 
Care Unit and necessity of renal replacement therapy, multiple organ dysfunction 
syndrome, and even death.

Therefore, the suspicion of this syndrome in a patient who presents symp-
toms compatible with this adverse outcome, is essential to avoid further 
complications.

2. Epidemiology

Prolonged urological surgeries performed in the lithotomy or extreme 
Trendelemburg positions for the treatment of urolithiasis may rarely lead to well-
leg compartment syndrome. [20] It is thought to be underreported in the literature, 
especially those with less severe clinical features. Moreover, it is generally misdi-
agnosed as other possible surgical complications, such as deep vein thrombosis or 
neuropraxia. [21, 22] In the lithotomy position, the estimated total rate is approxi-
mately 1: 3500. [17]

However, studies reporting on the compartment syndrome associated with the 
lithotomy position in the fields of general and gynecological surgeries are somewhat 
frequent [23] This complication has also been described in the literature regarding 
urological surgeries. [21] In some cases, the complication occurs in both extremities 
simultaneously. [24–26] This circumstance is often described in relation to the per-
formance of a radical prostatectomy, either laparoscopic or robotic, in the extreme 
Trendelenburg position. [19, 27]

Nonetheless, the appearance of this complication is not frequent during a per-
cutaneous nephrolithotomy. It has hardly been reported in both supine positions, in 
which the lower limbs present a more moderate flexion than in other endourologi-
cal procedures. In the Galdakao-Modified Supine Valdivia Position, the patient is 
placed in a slightly different position from the classic lithotomy, with the lower 
limbs in moderate flexion, and with the ipsilateral lower limb in a slightly inferior 
position with respect to the other (Figure 3). [28] On the other hand, the appear-
ance of acute abdominal compartment syndrome has already been described during 
the performance of a percutaneous nephrolithotomy. [29]
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3. Etiology

Risk factors (Table 1) associated with the development of compartment syn-
drome reported include Body Mass Index (BMI), male gender, obesity, height, 
peripheral vascular disease (advanced age, hypertension, hyperlipidemia and 

Figure 3. 
The Galdakao-modified supine Valdivia position.

Related to the patient Obesity

Advanced age

Hypertension

Hyperlipidemia

Diabetes Mellitus

Height

BMI

Male sex

ASA (American Society of Anesthesiologists) class

Increased muscle bulk

Related to the surgery Prolonged surgery time

Systemic hypotension

Acidemia

Lack of operative experience

Combined general-spinal anesthesia

Hypothermia

The use of vasoconstricting drugs

Important bleeding during the surgery

Wrapping elevated legs

Table 1. 
Risk factors associated to the development of compartment syndrome.
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diabetes mellitus), lack of operative experience, significant bleeding during 
surgery, hypothermia, acidemia, combination general-spinal anesthesia, prolonged 
surgical time, systemic hypotension, ASA (American Society of Anesthesiologists) 
class or vasoconstrictor drugs. Increased muscle bulk is associated with a tighter 
and less compliant compartment, and also with greater accumulation of toxic 
metabolites and free radicals. [17, 18, 21–23, 29–31]

The use of compressive leg wraps has been associated with well-leg compart-
ment syndrome in some studies, [12] while in others a reduction in intracompart-
ment pressure of the lower leg was observed with the use of external intermittent 
compression. [14]

4. Pathophysiology

Compartment syndromes can arise in any area of the body that has little or no 
capacity for tissue expansion, such as the abdomen, buttocks and hands.

The lower extremity has four main compartments, which are superficial poste-
rior, deep posterior, anterior and lateral. Bone and inelastic fascial layers border the 
muscles and neurovascular structures. The following nerves traverse these compart-
ments: the tibial and sural nerves, and the superficial and deep branches of the pero-
neal nerve. The compartment can be accommodated to a limited extent by the sheath. 
[16] Most commonly involved compartment is the anterior one. [21] As soon as legs 
are placed in the lithotomy position, the compartmental pressures begin to increase. 
[17] The height above the level of the heart at which the legs rise is crucial. [17, 18]

An increase in intracompartment pressure in the lithotomy position, with the 
use of support behind the calf or knee, has been described from 10.7 (SD 5.8) 
mmHg to 16.5 (SD 3.4) mmHg. [14] Circulation compromise occurs with increased 
tissue pressure within a closed osteofascial compartment. Compression of the 
calf produces local ischaemia through two mechanisms: by direct occlusion of the 
arterial blood flow and by indirect obstruction of the venous drainage. The weight 
of the limb itself, as well as the use of devices such as braces and cushions, produces 
greater compression. It should also be noted that operating personnel can cause 
more compression. [17]

The difference between capillary perfusion pressure and the interstitial fluid 
pressure determines tissue perfusion. When interstitial fluid pressure exceeds 
capillary perfusion pressure, capillary collapse and consequent ischemia of the 
muscles and nerves occurs. [32] It has two main implications: a decrease in the rates 
of both delivery of oxygenated arterial blood and drainage of deoxygenated venous 
blood. [17]

The integrity of the vascular endothelium is impaired by initial ischemia. Its 
capacity as a barrier to the movement of solute and serum disappears. Thus, a 
self-perpetuating cycle of ischaemia and tissue oedema begins. When the patient 
returns to the initial position, the compartment pressure may increase even fur-
ther, producing a reperfusion injury. [16, 17] After 1 h of ischaemia, on restoring 
blood flow, through the release of prostaglandins and thromboxane, platelets are 
activated. This may predispose to deep vein thrombosis, which may increase venous 
pressure and therefore, compromise local blood flow. [18]

In addition, once reperfusion occurs, large amounts of toxic intracellular content 
are released into the bloodstream. They are the markers of rhabdomyolysis. [18] 
After surgery, serum creatine phosphokinase increases significantly, peaking at 
18 hours. [19] The main pathophysiologic mechanisms involved in renal insuf-
ficiency from rhabdomyolysis are renal vasoconstriction, intraluminal cast forma-
tion, and direct myoglobin toxicity. [16]
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5. Clinical features

5.1 Clinical findings

Once the patient is in the recovery room, in the immediate postoperative period, 
despite analgesic infusion, significant pain is reported in the lower extremity (a 
pain out of proportion). The limb appears oedematous and cyanotic, although the 
pedis pulses may be preserved. General inflammation of the leg and dorsal ankle 
flexion and toe mobility deficit is observed. In a more advanced stage, we may 
observe the absence of peripheral pulses. [24]

5.2 Intraoperative findings

Once the compartment fasciotomy has been performed, we can observe that 
only the deep compartments may be affected by ischemia. In this case, the muscle 
mass of the anterolateral compartment and the deep posteromedial compartment 
shows evidence of necrosis. Muscles show pale pink edema. Stimulation with an 
electric scapel shows absence of contractility. Correct tonality and contractility can 
be seen in the muscle mass of both superficial compartments if this occurs. When 
diagnosis and treatment are delayed, both deep and superficial masses are affected 
by ischemia.

6. Diagnosis

After lengthy surgeries, we must be aware of the possibility of the development of a 
compartment syndrome. Prompt diagnosis and treatment should be performed using 
a four-compartment fasciotomy to avoid serious and irreversible complications. [23]

The appearance of the following signs and symptoms must warn us: pink skin, 
presence of pulse, paresis of muscles, paraesthesia and a disproportionate pain, 
generally described by the patient as burning and deep. It is reproduced by passive 
stretching of the muscles of the compartment. The diagnosis is more difficult in 
unconscious and sedated patients.

On analysis, serum creatinine kinase activity is increased. We must bear in mind 
that the first signs are subtle and more often neurological. This is due to the fact 
that nonmyelinated type C sensory fibers are the tissues most sensitive to hypoxia. 
[21, 32] Therefore, a delay in the diagnosis should be considered with the use of 
epidural anesthesia, due to a masking effect. [21]

However, the definitive diagnosis is made by direct measurement of the 
compartmental pressure. Compartment pressure can be measured with different 
pressure catheters. These catheters have fine bore and their use is associated with 
minimal morbidity. [24] It can be measured by using a simple needle manometer, 
continuous infusion, wick catheter, slit catheter, or solid-state transducer method. 
[30] The indication for a fasciotomy is a value greater than 20–30 mmHg, although 
it may vary depending on the perfusion pressure and the clinical setting. [32]

We can use various non-invasive imaging techniques to determine intracom-
partment pressure, including laser Doppler flowmetry, ultrasonic devices, or 
near infrared spectroscopy. [16] These techniques might be particularly useful 
in pediatric patients, in whom invasive monitoring is not ideal. Near-infrared 
spectroscopy has proven useful in one-month-old infants. Nevertheless, both laser 
Doppler flowmetry and near-infrared spectroscopy may be more useful in chronic 
compartment syndrome, as they measure variations in muscle oxygenation. In 
acute compartment syndrome, changes may have already occurred at the time of 
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measurement. Magnetic resonance imaging has limited utility in the diagnosis of 
acute compartment syndrome, as it can detect oedema and swelling, but only when 
the syndrome is well established, delaying the diagnosis.

In rhabdomyolysis, we can observe the presence of myoglobinuria in the absence 
of urinary erythrocytes. An increase in serum creatine phosphokinase activity is 
observed. Increased levels of other markers, such as phosphate, potassium, lactate 
dehydrogenase, aspartate, and alanine aminotransferase, may be seen in rhabdomy-
olysis. [17]

Venous thrombosis should be ruled out through Doppler ultrasound. 
Differential diagnoses include venous thrombosis and peripheral nerve or arte-
rial injury.

It has to be taken into account that the limb may be capable of being saved up to 
10–12 hours after the complication sets in.

7. Treatment

7.1 Surgical treatment

Regarding treatment (Table 2), early decompression of the compartment must 
be performed by an orthopedic surgeon, to avoid the self-perpetuating cycle of 
ischaemia and oedema.

Long incisions (20–25 cm) are made along the length of the leg. After that 
adequate and extensile incision, complete released of all involved compartment 
and preservation of vital structures is performed. All necrotic tissue is removed. 
Care should be taken to avoid the superficial peroneal nerve damage. The relief of 
pressure minimizes functional impairment, structural damage, and breaks the cycle 
of ischemia and edema, preventing additional devitalization of tissue and infection 
risk. [12]

If necessary, the four compartments are open, and if the muscles are under 
tension, the skin is left open, and approximated with vessel-loop temporarily. Only 
around 15% can be primarily closed without high compartment pressure.

Surgical 

treatment

If necessary, four compartments opening

Long incisions (20–25 cm) along the length of the leg

Complete release of all involved compartments

Preservation of vital structures

Necrotic tissue removal

Avoidance of superficial peroneal nerve damage

In muscles under tension: skin left open

Use of moist dressings

Skin incisions closing after a few days (for repeat irrigation and debridement)

Medical 

treatment

Adequate analgesia

Early and aggressive fluid replacement

Central venous monitoring

Transferring to high dependency unit/intensive care therapy unit

Adequately hydration (target urinary output of at least 0.5 ml/kg.)

Use of mannitol (renal vasodilator effect, expands intravascular volume and decreases 

oxygen radicals)

Urinary pH maintained as neutral as possible (avoidance urate and myoglobin 

precipitation): sodium bicarbonate or acetazolamide

Table 2. 
Surgical and medical treatment of well-leg compartment syndrome.
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Moist dressings are used the following days, and the skin incisions are usually 
closed after a few days or weeks with a non-absorbable (polypropylene) suture. There 
may be need for repeat irrigation and debridement before final wound closure. [17, 32]

Other options for the closure of fasciotomy wounds include split-thickness skin 
graft. It has been recommended the use of meshed split-thickness skin graft secured 
with foam vacuum suction dressing after excising all devitalized tissues. [24]

Pain is a major feature of compartment syndrome and adequate analgesia should 
be prescribed. [16]

7.2 Medical treatment

Creatine phosphokinase may reach values over 80,000 IU / L. In rhabdomyoly-
sis, myoglobinuric renal failure develops, followed by multisystemic organ failure 
and possible death. Renal failure should be treated with early and aggressive fluid 
replacement, central venous monitoring and transfer to high dependency unit/
intensive care therapy unit.

Mean Arterial Pressure should be maintained over 65 mmHg. Patients should be 
adequately hydrated to achieve a target urinary output of at least 0.5 mL/Kg. [16] 
Mannitol may be used as it has a renal vasodilator effect. It also expands intravas-
cular volume and decreases oxygen radicals. Urinary pH should be maintained as 
neutral as possible to avoid urate and myoglobin precipitation by alkalizing urine 
with sodium bicarbonate or acetazolamide. [21]

Wound infection is a potential complication, which has to be considered and 
controlled.

Through intensive therapy with serum and diuretics, a progressive and complete 
recovery of kidney function is usually achieved. Rhabdomyolysis is also controlled, 
observing a decrease in its markers during admission to the Intensive Care Unit.

Before the patient is discharged from hospital, it is advisable to request the 
Rehabilitation Service to improve leg recovery and normal mobility.

8. Prognosis

The damage is thought to be reversible if the ischemic time is less than 2 hours. 
When cell death occurs it results in permanent disability (in this order: sensitive 
nerves, motor nerves, muscle and bone). [17]

Prognosis depends on various factors: injury severity, duration of ischaemia, 
pre-injury status and comorbidities and, most importantly, time to fasciotomy. [32]

A delay in decompression may lead to 20% of the patients requiring amputation. 
Muscle necrosis and nerve ischemia lead to permanent neuromuscular dysfunc-
tion after the first 12 hours. [16] Other possible sequela is a Volkmann contracture. 
Exposure of the necrotic muscle after a delayed surgery is associated with loss of the 
extremity. [17]

In case the diagnosis has been missed or delayed, definitive reconstructive 
surgery should be postponed. Meanwhile, the patient should be treated through 
supportive renal therapy until the morbidity has been removed. [32]

From the four compartments of the legs, the loss of one or two can be tolerated. 
If the patient attends aggressive physical therapy, and also uses ankle-foot braces 
or splints, he or she can return to normal ambulation eventually. However, if more 
than two compartments are affected, amputation is sometimes required. The fol-
lowing sequelae are the consequence of nerve injuries: claw or hammer toes, cavus 
foot, quinovarus, ankle equines, foot drop. All this causes difficulties in the use of 
footwear, pressure zones as a result of the deformity and impairment of gait. [21]
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Although the majority of positioning injuries resolve in one month, they may 
persist beyond 6 months, and the patient may still be needing rehabilitation care. [31] 
Patient’s MRI (Magnetic Resonance Imaging) still shows signs of damage 6 months 
after the surgery, even in the case of being attending rehabilitation care (Figure 4).

In the long-term, reported complication rates of early and late fasciotomies 
are 4.5% and 54%, respectively (Table 3). Pain and altered sensation around the 
fasciotomy wound occur in 10% and 77%, respectively. [18]

Figure 4. 
Magnetic resonance imaging showing sequelae of the compartment syndrome after 6 months: the presence of 
a certain degree of discrete muscular oedema in a trajectory of approximately 18 cm is observed, affecting the 
soleus muscles, with a chronic appearance. There is a certain degree of fat infiltration mainly in the proximal 
third of the muscle mass. Likewise, an apparent degree of scarring and / or fibrosis is also detected in the 
muscle. The fascia signal is preserved.

Complication Percentage

Dry scaly skin 40%

Discolored wounds 30%

Tethered scars 26%

Muscle herniation 13%

Pruritus 33%

Swollen limbs 25%

Recurrent ulceration 13%

Tethered tendons 7%

Appearance of scars causing discomfort 23%

Chronic venous insufficiency —

Table 3. 
Fasciotomy complications.
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Fasciotomy wounds can cause dry scaly skin in 40% of cases, discolored wounds 
in 30%, tethered scars in 26%, muscle herniation in 13%, pruritus in 33%, swollen 
limbs in 25%, recurrent ulceration in 13% and tethered tendons in 7%. Chronic 
venous insufficiency due to impaired calf muscle pumps may also occur. [21, 32] 
Appearance of the scars affects 23% of the patients. [17]

Well-leg compartment syndrome may lead to permanent disability and, there-
fore, has considerable medico-legal implications. This may apply to other rare and 
life-threatening syndromes during percutaneous nephrolithotomy, such as acute 
abdominal syndrome. [33]

9. Prevention

Strategies have been developed to prevent the occurrence of this complication, 
including limitation of the patients’ position, optimal medical management of 
comorbidities before surgery, or even the use of checklists. [18]

In terms of positional preventive measures, the most important thing is to 
reserve the positioning in extreme Trendelenburg, lithotomy, Trendelenburg or 
supine Valdivia modified by Galdakao only for when it is necessary. [34] Wrapping 
of raised legs should be avoided. Intermittent compression is still controversial. It 
increases the risk of compartment syndrome of the leg, but significantly reduces 
the occurrence of deep vein thrombosis. Complete passive plantar flexion should be 
avoided. [17] The use of stirrups has theoretical disadvantages over the use of a split 
leg table. [18] Positioning the patient’s calves just below the level of the right atrium 
may be beneficial, as it minimizes the degree of elevation of the ankle. [21, 30] 
It has been advised to remove leg from support every 2 hours for short periods if 
operating for more than 4 hours. [21]

Overweight patients should be advised to lose weight before the procedure. 
Other diseases, such as peripheral vascular disease or diabetes, must be optimized. 
[35] Use of checklists has been shown to help avoid complications by directing 
attention to risk factors associated with the operation. [18]

Regarding anesthetic issues, we must perform an epidural block with intensity 
appropriate to the potential pain of the patient. During surgery, the patient must 
be adequately hydrated, and we must maintain blood pressure in the standard 
range. [17]

Intraoperative measurement of serum creatine phosphokinase in patients with 
risk factors who undergo prolonged surgery during ventilation and sedation may be 
helpful in anticipating an early diagnosis of compartment syndrome of the leg. [21]

In addition, in these types of patients, intraoperative monitoring of compart-
ment pressure could be an option. This monitoring can detect signs of compartment 
syndrome before the onset of clinical ones. Thus, it could reduce the treatment time 
for compartment syndrome (fasciotomy) and, therefore, the risk of subsequent 
complications. [32] If the patient exhibits small elevations, mannitol can be used to 
induce osmotic diuresis. Additionally, mannitol is as a free radical scavenger. In high 
risk patients or in prolonged surgeries, urinary pH monitoring allows us to avoid 
the precipitation of myoglobin and urates, through the infusion of acetazolamide or 
sodium bicarbonate. [17]

10. Conclusions

Well-leg compartment syndrome is a rare, but potentially devastating com-
plication that may occur during urological surgeries performed in the lithotomy 
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position. It is also possible the development of a compartment syndrome during a 
percutaneous nephrolithotomy in the Galdakao-modified Supine Valdivia Position.

The factors associated with the development of this complication include: 
obesity, advanced age, hypertension, hyperlipidemia, diabetes mellitus, combined 
general-spinal anesthesia, prolonged surgery time and systemic hypotension.

In prolonged surgeries and in patients with risk factors, high levels of awareness 
of the possibility of this condition are advisable, leading possibly to early treatment. 
Definitive diagnosis is assessed by directly measuring compartmental pressure.

Early diagnosis and treatment by four compartment fasciotomy is the only way 
to prevent irreversible damage. Preventive measures reduce the incidence of this 
condition, which may lead to skin necrosis, permanent neuromuscular dysfunction, 
myoglobinuric renal failure, amputation and even death.
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