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Extended anterolateral transiliac approach to the sacral plexus
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The approach to the sciatic plexus and lateral part of the sacrum is difficult. A subperitoneal anterolateral approach can be extended by sectioning the iliac bone above the acetabulum and lowering it toward the external part of the iliac wing and buttock. This transiliac anterolateral approach exposes the lumbosacral trunk, first sacral foramina and sciatic plexus to the origin of the sciatic trunk.

Exposure can be extended upward by subperitoneal lumbotomy, downward by opening the ischiorectal fossa, or outward by trochanterotomy. This approach was used 18 times by one of the authors (FHD) for resection of 13 malignant tumors and 5 plexus releases. Procedure time was 3-6 hours, with 500-4,000 ml blood loss. The approach systematically enabled surgical objectives to be met. There was 1 septic complication that healed after debridement.

Introduction

Approaching the lateral part of the sacrum is difficult [START_REF] Zoccali | The surgical anatomy of the lumbosacroiliac triangle: A Cadaveric Study[END_REF][START_REF] Durandeau | Voies d'abord des nerfs du membre inférieur[END_REF][START_REF] Missenard | Tumeurs osseuses primitives du sacrum et de la sacro-iliaque[END_REF]. Judet's transiliac approach has the advantage of remaining at a distance from vessels [START_REF] Louis | Région lombo-sacrée -voies d'abord particulières[END_REF], and shows that sectioning the iliac wing is unproblematic [START_REF] Louis | Région lombo-sacrée -voies d'abord particulières[END_REF][START_REF] Peterson | Transiliac exposure of the sacrum: a new surgical approach[END_REF][START_REF] Fernandez-Pineda | Bilateral internal hemipelvectomy for osteosarcoma in a pediatric patient previously treated for rhabdomyosarcoma[END_REF]; the drawback is that access is limited by the gluteal muscles reclined downward and forward and by the lateral edge of the plexus barring access to the sacrum [START_REF] Zoccali | Pelvic sacral and hemi lumbar spine resection of low grade pelvic chondrosarcoma: A multistage procedure involving vascular bypass, spine fixation and vascular exclusion[END_REF].

Alternatively, an anterior transiliac approach can provide much greater exposure [START_REF] Dujardin | Approche du plexus sciatique et de la partie latérale du sacrum par voie transiliaque antérieure[END_REF]. The technique involves supra-acetabular sectioning of the coxal bone, with the iliac wing reclined backward via partial sacroiliac disjunction. It should be seen as a transosseous extension of a subperitoneal anterolateral approach. The present study describes the technique, and reports results for the first 18 cases.

Technique

The patient is in supine position with a cushion under the buttock. The lateral half of the abdomen and the lower limb are included in the operative field. The skin incision is made along the edge of the iliac wing, curving upward and backward as in a subperitoneal approach (see video). It turns around the anterosuperior iliac spine, along the anterior edge of the tensor fasciae latae (figure 1a and1b).

Release of the abdominal wall muscles exposes the internal iliac fossa, enabling the pelvic wall and contents to be turned inward. The release is performed by raising the bone blocks by osteotome to facilitate closure. The anterosuperior iliac spine is cut and pushed inward with the sartorius muscle and inguinal ligament (figure 2). Below the pelvis, the tensor fasciae latae and sartorius are separated as in the anterior hip approach. The exopelvic side of the iliac wing is rasped to the ischiatic notch above the hip joint. Two angled retractors are positioned on either side of the iliac wing to protect the neurovascular elements of the notch (figure 3). The iliac bone is sectioned transversally at the isthmus, above the joint and anteroinferior iliac spine and rectus femoris insertions. The notch and contents are controlled, and the bone is sectioned in-to-out by oscillating saw and osteotomes (see video).

Sectioning finishes outside under the deep side of the gluteus minimus. The difficulty lies in sectioning the edge of the ischiatic notch, which is dense and close to noble structures; a Gigli saw may be useful. The iliac wing is retracted outward, facilitating subperitoneal exposure of the iliac vessels, lumbosacral trunk, first sacral root and gluteal pedicle (figure 4), which are controlled before sectioning of the anterior part of the sacroiliac joint capsule and then the interosseous ligaments, allowing the iliac wing to be progressively retracted backward, with the gluteal muscles, around a hinge formed by the posterior sacroiliac ligaments (see video).

Depending on the exposure required, the psoas and its neurovascular elements may be moved to expose the presacral space beyond the midline; this is easier with the thigh in flexion. Below, freeing the sacroischiatic ligaments gives access to the ischiorectal fossa and last sacral foramina up to the pudendal nerve. Progression here has to be cautious, as the space between sacrum and ischium is narrow, full of sacroiliac ligaments and pelvi-trochanteric muscles, close to the pudendal and hypogastric plexi and the pudendal and inferior gluteal arteries and associated venous plexi. Above, passing beyond the psoas and its nerves gives access to the first sacral foramen, although the anterior side of the S1 vertebral body cannot be reached without passing inward of the psoas.

Exposure can be extended downward by trochanterotomy, exposing the upper part of the sciatic nerve (figure 5). The trochanterotomy should be superficial, so as not to injure the circumflex artery (see video). Exposure can also be extended upward by retroperitoneal lumbotomy, providing access to the lumbar vertebrae. These extensions enlarge lumbar plexus exposure to the entry of the sciatic trunk in the thigh. Closure comprises iliac wing fixation with 1 or 2 screwed plates, plus sacroiliac screwing if necessary, reinsertion of the abdominal wall muscles and anterosuperior iliac spine by bone suture and possibly trochanter fixation by 2 or 3 compression screws (figure 6) (see video).

Results

The approach was used 18 times by one of the authors (FHD): twice for sciatic plexus release for pelvic malunion, including intraforaminal release; 3 times for release in sciatic plexus neurofibromatosis; and 13 times for presacral and/or latero-sacral tumor resection (Table 1). Surgical objectives were systematically met, with satisfactory tumor resection (R0 in malignancy). Procedure time was 3-6 hours, with total intra-and post-operative blood loss of 500-4,000 ml. There were no serious intraoperative complications. One case required monobloc rectal amputation and definitive colostomy. One patient showed deep infection, resolved by lavage, antibiotic therapy and secondary removal of material, without sequelae. Mobilization was early, with unipedal standing and then weight-bearing progressively resumed as of week 6, with 2 forearm crutches, abandoned in month 3 in all cases. Six cases showed onset or aggravation of sciatic deficit, 4 of which resolved while 2 left elevator deficit due to root lesion: intentional in 1 case for tumor resection, and preoperative in the other (plexiform neuromatosis). All osteotomies and trochanterotomies consolidated. At 1-20 years' follow-up, there were no iatrogenic functional sequelae; pain was absent or mild (occasional step I or II analgesics); there was no limping, unipedal weight-bearing was stable, and there was no eventration.

Although sample sizes were small, the results seem comparable to the literature [START_REF] Sabourin | Surgical management of pelvic primary bone tumors involving the sacroiliac joint[END_REF]. One patient developed radiation-induced coxopathy, managed by hip replacement without subsequent problems.

Seven patients returned to sedentary occupations. The patient who suffered septic complication showed a stellar blemish of about 10 cm diameter. Two patients had sensitive protrusion of the anterosuperior iliac spine, but did not wish to undergo surgical correction.

Discussion

This study confirmed the advantages of the anterolateral transiliac approach, consistently meeting surgical objectives, with low rates of morbidity and complications. The approach is impressively large, but provides safe exposure of a region that is very difficult to access. Subperitoneal approaches encounter an inferior limit, hindering access to the lower and lateral part of the pelvis, blocked by the edge of the inlet strait and noble elements of the region. Even with iliofemoral extension, exposure is narrow and dissection is risky. Judet's posterior transiliac approach gives lateral access to the plexus from the lateral edge of the L5 vertebra to the sciatic notch [START_REF] Missenard | Tumeurs osseuses primitives du sacrum et de la sacro-iliaque[END_REF][START_REF] Louis | Région lombo-sacrée -voies d'abord particulières[END_REF]. It avoids the large vessels, but provides only narrow lateral exposure between the edge of the sacral wing and the anterior part of the conserved iliac wing. The gluteal muscles, retracted downward and forward, restrict exposure of the sciatic nerve origin. Exposure is further restricted at the lateral edge of the plexus, barring access to the sacrum.

The anterior transiliac approach should be seen as an extension of the subperitoneal anterior approach, enlarged by lateral removal of the entire iliac wing bearing the gluteal muscles. The lateral rotation is around the posterior sacroiliac ligaments and gluteal pedicle. The exposure allows perfect control, avoidance and mobilization of the noble elements. The aorta can be clamped if necessary. The femoral artery and large vessels can be moved forward with the hip in flexion. Digestive contents pose no problems if the patient is reasonably relaxed. A rectal procedure is possible if extension is required. If dissection comes close to the urethral tract, a urinary catheter should be fitted preoperatively. Final fixation of sacroiliac joint requires a sufficient area and cannot be used in isolation if oncologic resection removes much of the sacral wing.

Conclusion

This approach is surgically heavy, with risk of serious lesions; the greatest caution is needed in indications and preparation with the anesthesiology team must be thorough. Given such caution, however, it provides access to an especially recalcitrant region, with low morbidity in comparison to its surgical advantages. 
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 234 Figure 2: Release of abdominal wall muscles and sectioning of anterosuperior iliac spine
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 5 Figure 5: Extension of exposure to the sciatic nerve by additional trochanterotomy
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Table 1 : Indications and surgical data (N = 18) Indication

 1 

	Pelvic malunion (neurolysis)	2
	Neurofibromatosis	3
	Pre-or latero-sacral tumor	13
	Surgical data	
	R0 margins	13
	Surgery time (hours): median [range]	4.5 [3-6]
	Total blood loss (ml): median [range]	900 [500-4,000]