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Langerhans Cell Histiocytosis in the Adult Lumbar Spine — A Case

Report and Literature Review

Charanjit Singh Dhillon’, Raviraj Tantry', Shrikant Rajeshwari Ega', Chetan Pophale’, Narendra
Reddy Medagam', Nilay Chhasatia’

Learning Point of the Article:
Surgery in adult lumbar spine with Langerhans cell histiocytosis is indicated in patients with neurological deficits, instability and intractable
pain.

Abstract

Introduction: Langerhans cell histiocytosis (LCH) in spine is a benign disorder that mainly affects children and is rare in adults. The treatment
of LCH in adults is still controversial. The literature is drought with reports regarding management of LCH in adults with pathological fracture.
We report a case of LCH at LS vertebra in an adult patient treated with posterior stabilization, decompression, and anterior corpectomy and
reconstruction.

Case Presentation: A 30-year-old manual laborer working in Middle East, presented to us with severe pain in the lower back (VAS-8) with the
right lower limb radiculopathy for 6 months. Radiological investigations revealed to have a solitary osteolytic lesion with pathological fracture at
LS vertebral body. MRI showed hyperintense lesion in T2 sagittal images and hypointense in T'1 sagittal images in LS vertebral body. PET scan
showed metabolically active lesion involving LS vertebra body and right ischium. CT-guided biopsy from LS vertebral body was performed, but
was inconclusive. The patient underwent surgical management in the form of posterior stabilization L4-S1 and transpedicular biopsy. The
sample was sent for frozen section and confirmed the presence of neoplasia but did not provide sufficient information about the nature of
pathology. Intraoperatively, the decision was made to do anterior excision biopsy, corpectomy, and reconstruction with titanium mesh cage filled
with cement. The precise diagnosis of LCH was established on histopathological examination and confirmed with immunohistochemistry
positivity for CD1a and S100. The patient had immediate relief of his back pain and radicular pain. He was able to resume his daily activities at 1
monthafter the surgery. At 2-year follow-up patient was asymptomatic and nolocal recurrence was noticed.

Conclusion: Surgical excisionfor LCH in adults should be considered in patients with refractory low back pain with pathological fracture,
neurological deficits, or spinal instability.
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Introduction

Langerhans cell histiocytosis (LCH) is a rare histiocytic
disorder characterized by abnormal proliferation of Langerhans
cells, which results in the formation of lesions primarily in the
skin, bone, liver, spleen, and lymph nodes [1, 2]. In 1868, Paul
Langerhans discovered the epidermal dendritic cells that now
bear his name [3]. The exact etiology of LCH remains
unknown. Approximately 80% of patients present before the
age of 10 years, making this a disease of childhood [4]. Adult

LCH is rare and its reported incidence is around one to two
cases per million people per year[S]. Spine involvement has
been found in approximately 7-15% of cases [6] with a
predilection for the thoracic spine (54%) followed by the
lumbar (35%) and cervical spine (11%) [7]. Although the
features and management of this disease are well known in
children, there are no established guidelines for diagnosis and
treatment ofan adult LCH [8].

We report a case of LCH at LS vertebrain an adult patient who
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Figure 1: Plain radiograph of
lumbosacral spineshowing lytic
lesion with collapse of LS vertebra.

presented to us with severe refractory
back pain with pathological fracture and right lower limb
radiculopathy treated with posterior stabilization,
transpedicular biopsy, anterior corpectomy and reconstruction.

Case Report

A 30-year-old young male, employed as a manual laborer in
Middle East, presented with complaints of low back
pain(VAS8) for the past 6 months with restriction of his spinal
movements. He also complaints of numbness and paresthesias
in the right lower limb. He had a recent history of trauma
following which his pain had significantly increased and
prevented him from being gainfully employed. No history of
fever, weight loss, night sweats, and loss of appetite was
reported. Medical history was insignificant.

Physical examination revealed an antalgic gait with localized
tenderness over the lumbosacral junction and limitation of
lumbar spine movements. Neurological examination revealed
hypoesthesia over right LS dermatome and S1 with weakness of
the right extensor hallucis longus and extensor digitorum
longus (Medical Research Council - 4/5).

Laboratory tests revealed elevated ESR (33mm/h) and
CRP(43mg/L). Rest of the hematological investigations
including complete blood count, liver function tests and renal
function tests were within normal limits.

Plain radiograph of lumbosacral spine revealed lytic, non-
expansile lesion with pathological fracture at LS vertebral body
(Fig. 1). CT scan showed a well-defined osteolytic lesion
involving the entire LS vertebral body with pathologlcal
fracture and intact posterior elements(Fig. 2). il
There was no reactive osteoblastic activityobvious
on CT scan. MRI scan showed hypointense signal
changes in TI sagittal and hyperintensesignal
changes in T2 sagittal images with normal disc at
L4-Sand LS-S1 levels(Fig. 3). PET scan showed
metabolically active lesion involving LS vertebral
body and right ischium. No obvious primary
lesion could belocalized on PET scan.

On the basis of clinical and diagnostic

Figure 2: Pre-operative CT scan showing Iytic lesion in LS with complete collapse of LS
vertebra.

investigations, a working diagnosis of a
neoplastic lesion of LS vertebra with
pathological fracture and S radiculopathy was
promulgated.

A CT-guided biopsy performed by
interventional radiologist from LS vertebral
body. Unfortunately, the reports were
inconclusivein histopathology in view of
inadequate sample received. The patient was
planned for posterior stabilization,
laminectomy, decompression and transpedicular biopsy.

After ETGA, the patient was positioned prone and a standard
midline approach was used to perform posterior stabilization
L4-S1 and LS laminectomy and the decompression of the dural
sac and LS nerve roots bilaterally. Transpedicular biopsy was
done and sent for frozen section. The frozen section showed no
evidence of infection and revealed features suggestive of
atypical neoplasia. However, the nature of neoplasia, whether
benign or malignant, could not be concluded from the frozen
section. Intraoperatively, the decision was made to do LS
anterior corpectomy, excisionbiopsy, and reconstruction using
Harms cage filled with cement strut. The patient was positioned
supine and anterior retroperitoneal approach was used to reach
the pathologicalLS vertebra. After adequate vascular
mobilization and securement, completeL5 corpectomy was
done until the anterior dura was decompressed. The empty
corpectomy site was reconstructed with appropriate size
titanium Harms cage wedged into lordosis and filled with
cement (Fig.4).

Histopathological examination of the biopsy sample showed
proliferation of Langerhans cells in sheets and associated with
others cells such as eosinophils, lymphocytes, macrophages,
and plasma cellsand it was reported to be probably LCH.

Immunohistochemistry subsequently confirmed the presence
of LCH with positive reaction for S100and Cd1a.

Immediately post-surgery,his low back pain and paresthesias in
the right lower limb decreased significantly. He was mobilized
withlumbosacral belt on the next day after surgery. Since he was
having unisystemic bifocal LCH and since he had already

Figure 3: MRI of lumbosacral spine showing hyperintense lesion in T2 sagittal and hypointense lesion in T1 sagittal images.
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undergone compete excision of LS lesion, the hemato-
oncologists opted to treat him with high-dose steroids. The
patient came at regular follow-up at the 3rd month, 6th month,
and 1 year and 2 years following the surgery. Repeat PET scan
done at the 3rd month showed complete resolution ofischial
lesion with no tumor uptake at LS vertebra. At the end of 6
months, implants were holding well without any collapse,
recurrence, or any other complications. Final follow-up at the
2nd year showed that the reconstruction was stable with no
evidence ofloosening orrecurrence.

Discussion

LCH is the result of clonal proliferation of
immunephenotypical and functionally immature LCH cells, as
well as eosinophils, macrophages, lymphocytes, and
occasionally multinucleated giant cells [9, 10]. LCH has been
reported to be caused by the proliferation and dysregulation of
inflammatory cytokines such as interleukin-17 [11,12]. The
exact etiology is not established yet. The designation of LCH
replaced the previous nomenclature for the group of disorders
termed histiocytosis X, which included eosinophilic granuloma
(EG), Hand-Schiiller-Christian disease (HSCD), and
Letterer-Siwe disease (LSD). These conditions vary greatly in
presentation and outcome, but share similar pathology of clonal
proliferation and accumulation of a specific histiocyte, the
Langerhans cell [13].EG is the most common form, reportedly
accounting for 60-70% of all cases, usually presenting as
solitary bone lesions. EG refers to the localized form of LCH, in
which the disease is limited to bone or lung. This is the least
aggressive form of the disease, with the most favorable
prognosis.

HSCD is a chronic, recurring form of LCH, with disseminated
disease, affecting both bone and extraskeletal sites. HSCD is
known for the classic triad of diabetes insipidus, exophthalmos,
and destructive bone lesions. LSD refers to the acute,
disseminated, and fulminant form of LCH. This is the least
common form of LCH and is predominately described in young
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Figure 5: One year ést-operative radiograph

N i F
Figure 4: Immediate post-operative  sound reconstruction at L4-S1 level with pedicle
screw instrumentation and cage filled with

cement.

radiograph showing pedicle screw
instrumentation and cage L4-S1.

children. Patients present with hepatosplenomegaly,
lymphadenopathy, skin rash, fever, anemia, and
thrombocytopenia. It is rapidly progressive, leading to
multiorgan dysfunction and often death within 1-2
years[14,15].

The classification of LCH follows the Histiocyte Society
guidelines developed from multicenter randomized trials in
children. Classification is based on affected organs and is
divided into two categories: Single-system disease or
multisystem disease. Single-system disease may be single site
(bone, skin, or solitary lymph node) or multisite (multifocal
bone disease or multiple lymph nodes). Multisystem disease is
further classified into low-risk or risk groups. The low-risk
group involves disseminated disease without involvement of
vital organs (lungs, liver, spleen, and hematopoietic system).
Involvement of one or more risk organs places the patient in the
risk group which is associated with the least favorable
prognosis[16].

LCH mainly affects children with a peak incidence from 1 to 5
years. The occurrence of LCH is rare with the incidence of 1-2
cases per million per year[5S].The most frequently reported
anatomic sites are those in the skull(26%),
vertebrae(7%),ribs(12%),upper and lower jaw(9%), and bones
of extremities(11%) [2,8]. In the spine, LCH mainly involves
the vertebral bodies, with a predilection for the thoracic
spine(54%) followed by the lumbar(35%) and cervical
spine(11%). In our patient, LS vertebral body was involved
without involvement of the posterior elements. Radiological
investigations including the plain radiograph, CT scan revealed
aosteolytic lesion in the vertebral body causing collapse of the
vertebral body. LCH typically exhibits hypointensity on T1W
and hyperintensity on T2W images and moderate
enhancement on contrast MR images [17-19].

Routine radiological studies, such as X-ray, CT, and MR
imaging, are able to identify osseous lesions but have little value
in differentiating LCH from other osteolytictumors. PET/CT
is sensitive to detect hypermetabolic lesions and multiple
involvements of LCH. The specificity of these investigations is
low and none of them can lead to a definite diagnosis of LCH
[20].

A definitive diagnosis of LCH canbe made by histopathological
study of the biopsy. A CT-guided or fluoroscopy-guided
percutaneous needle biopsy can give a definitive diagnosis in
82-90% of cases of LCH. Still, there are a considerable number
of cases that cannot be precisely diagnosed in needle biopsy.
This may be due to either inadequate tissue sample obtained
with needle biopsy or lack of typical cellular findings in
histological study[21,22].

The differential diagnosis for a lytic medullary bone lesion

Journal of Orthopaedic Case Reports | Volume 10 | Issue 9 | December 2020 | Page 28-32




Dhillon CSetal

www.jocr.co.in

includes benign entities, such as non-ossifying fibromas, bone
cysts, or osteomyelitis, but also includes malignant tumors,
such as metastases, Ewing sarcoma, and lymphoma.

There is no consensus regarding treatment of LCH involving
the spine in an adult patient. The various treatment options
including observation, nonsteroidalanti-inflammatory drugs,
chemotherapy, radiotherapy, intralesional steroid and surgery
in the form of excision of the tumor and reconstruction of spine
have beenreported[8].

In our study, CT-guided biopsy was inconclusive and
considering the indolent pain, pathological fracture,
andneurological involvement. The patient was offered the
surgical treatment in the form of posterior stabilization L4-
S1,transpedicular biopsy, and decompression. Unfortunately,
the frozen section did not give definitive diagnosis about the
nature of pathology. Intraoperatively, the decision for anterior
corpectomy, excision biopsy, and reconstruction of anterior
weight-bearing column with Harms cage wedged into lordosis
and filled with bone cement were made to facilitate any post-
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Clinical Message
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