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Abstract
BACKGROUND
This case report presents a patient with pyogenic spondylitis (PS) associated with lactation-related osteoporosis during pregnancy. The 34-year-old female patient experienced low back pain for one month, beginning one month postpartum, with no history of trauma or fever. Dual-energy X-ray absorptiometry of the lumbar spine revealed a Z-score of -2.45, leading to a diagnosis of pregnancy and lactation-associated osteoporosis (PLO). The patient was advised to cease breastfeeding and take oral calcium and active vitamin D. Despite these interventions, her symptoms worsened, and she had difficulty walking one week later, prompting her to revisit our hospital.

CASE SUMMARY
Lumbar magnetic resonance imaging (MRI) scans showed abnormal signals in the L4 and L5 vertebral bodies and intervertebral space, while an enhancement scan displayed abnormal enhanced high signals around the L4/5 intervertebral disc, suggesting a lumbar infection. A needle biopsy was performed for bacterial culture and pathological examination, culminating in a final diagnosis of pregnancy and lactation-related osteoporosis with PS. Following treatment with anti-osteoporotic medications and antibiotics, the patient’s pain gradually subsided, and she returned to normal life within five months. PLO is a rare condition that has garnered increasing attention in recent years. Spinal infections during lactation in pregnancy are also relatively uncommon.

CONCLUSION
Both conditions primarily manifest as low back pain but require distinct treatments. In clinical practice, when diagnosing patients with pregnancy and lactation-associated osteoporosis, the possibility of spinal infection should be considered. A lumbar MRI should be conducted as needed to prevent delays in diagnosis and treatment.
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Core Tip: This study described a special clinical condition of pregnancy and lactation-associated osteoporosis with pyogenic spondylitis. Both diseases present mainly as low back pain but are treated differently. The current study helps increase the awareness of this particular disease and reduce the clinical underdiagnosis rate.

INTRODUCTION
Pregnancy and lactation-associated osteoporosis (PLO) is a relatively rare clinical condition characterized by osteoporosis diagnosed during the third trimester of pregnancy up to 18 mo postpartum[1,2]. Its etiology remains unclear, but previous studies suggest that factors such as fetal osteogenesis during pregnancy, hormonal changes, genetic predisposition, and calcium loss after lactation may contribute to its development[3-5]. Common clinical manifestations include back or hip pain, and in severe cases, compressive vertebral fractures or hip fractures may occur[6,7].
Pyogenic spondylitis (PS) is a nonspecific bacterial infection affecting the vertebral body, intervertebral disc, or surrounding soft tissues. It predominantly occurs in the lumbar spine, involving both the intervertebral disc and adjacent vertebral bodies. In some instances, it can present as psoas abscess or spinal epidural abscess[8,9]. Although previous studies have documented cases of PS during pregnancy and breastfeeding[10,11], no reports have been found describing the co-occurrence of PLO and PS. When these conditions coexist, patients may initially experience only low back pain, which is easily overlooked, leading to delayed diagnosis and treatment and potentially irreversible consequences. This review presents a case of PLO with PS, which improved clinically after conservative treatment, in order to raise awareness of this particular disease and reduce the rate of clinical underdiagnosis.

CASE PRESENTATION
Chief complaints
A 34-year-old woman presented at our hospital with a one-month history of low back pain. She had undergone spontaneous delivery of a baby girl at a local hospital two months prior to this visit and had been breastfeeding the infant. The onset of her low back pain began one month after delivery and gradually worsened.

History of present illness
Upon her initial visit to our clinic, a dual-energy X-ray absorptiometry (DXA) was performed to assess her lumbar spine bone mineral density (BMD), revealing a Z-score of -2.45. Consequently, she was diagnosed with PLO and was advised to discontinue breastfeeding and to initiate oral calcium and vitamin D supplementation. However, her symptoms continued to worsen, leading to difficulty walking, and she was readmitted to the hospital one week later.

History of past illness
No trauma or fever was identified as a cause during the course of the disease. The patient had no history of chronic conditions, no exposure to cattle or sheep, no use of special drugs such as glucocorticoid.

Personal and family history
The patient denied a family history of osteoporosis.

Physical examination
Upon readmission, the patient had a body temperature of 36.7 °C, height of 1.61 m, weight of 55 kg, and a body mass index (BMI) of 21.2 kg/m2. Physical examination revealed significantly limited range of lumbar motion and mild non-radiating pain upon percussion at the lumbar region. Muscle strength, sensation, and muscle tone in both lower limbs were found to be normal.

Laboratory examinations
Laboratory tests were performed upon admission and the results are shown in Table 1. These tests included a complete blood count, sedimentation rate, C-reactive protein (CRP), calcitoninogen, and bone metabolism markers. Additionally, Brucella serum agglutination and tuberculosis antinuclear antibody tests were performed, with both yielding negative results. Serum calcium, phosphorus, and sex hormone levels are shown in Table 2.

Imaging examinations
Magnetic resonance imaging (MRI) of the lumbar spine was performed upon admission, revealing abnormal signals in the L4 and L5 vertebral bodies and the intervertebral space. The contrast-enhanced scan demonstrated abnormally high signals surrounding the intervertebral space (Figure 1).

Literature review
A comprehensive literature search was conducted using PubMed, Embase, and Web of Science as electronic databases. Citations were identified by employing a combination of the following keywords: “pregnancy and lactation-associated osteoporosis”, “spondylodiscitis”, “spinal infection”, “pyogenic spondylitis”, and “intervertebral space infection”, from the inception of each database through December 2022. The search terms encompassed the title, abstract, and topic terms. To date, no reports of concomitant PLO with PS have been identified.

FINAL DIAGNOSIS
The patient was diagnosed with PLO and PS based on clinical assessment. To identify the causative bacteria, an X-ray-guided biopsy of the L5 vertebral body was performed. A cancellous bone strip was extracted from the L5 lesion using a puncture needle, with a portion sent for bacterial culture and drug sensitivity testing, and the remainder for pathological examination. The bacterial culture yielded negative results, while the pathological findings indicated lymphocyte, plasma cell, neutrophil, and eosinophil infiltration, consistent with acute suppurative inflammation (Figure 2).

TREATMENT
The patient received anti-osteoporotic treatment comprising salmon calcitonin injections (50 u intramuscularly, once daily), calcium supplementation (600 mg orally, twice daily), and calcitriol capsules (0.5 ug orally, once daily) following admission. Due to the absence of positive bacterial culture results, empiric antibiotic therapy with cefuroxime sodium (1.5 g intravenous infusion, every 12 h) was initiated. The patient’s visual analog scale (VAS) pain score decreased from eight points at admission to three points after nine days of treatment during hospitalization.

OUTCOME AND FOLLOW-UP
The patient continued treatment with intravenous cefuroxime sodium until erythrocyte sedimentation rate (ESR) and CRP levels normalized. Upon discharge, the patient transitioned to oral cefuroxime sodium for approximately two weeks. Oral calcium and vitamin D supplementation were continued, while calcitonin was discontinued and substituted with oral menatetrenone soft capsules. One and five months post-discharge, the patient returned to the hospital for lumbar MRI scans (Figure 1). At the five-month follow-up, the patient exhibited a VAS score of zero for back pain and a Z-score of -1.94, as assessed by DXA of the lumbar spine, allowing for a return to normal life.

DISCUSSION
Previously, PLO was regarded as a rare disease; however, with increased awareness and recognition, the number of related studies has grown in recent years[2,12,13]. This study presents a case of PLO with PS, which is an uncommon clinical condition.
Currently, there is no consensus on PLO treatment, and clinical practice largely draws from postmenopausal osteoporosis management strategies[14]. Generally, patients with mild symptoms can cease breastfeeding and take oral calcium and vitamin D supplements. Those with severe symptoms or significant osteoporosis may be advised to incorporate anti-osteoporotic medications such as bisphosphonates, calcitonin, and teriparatide[15,16]. In this patient’s case, although infection was confirmed, the association between low back pain and osteoporosis remained unclear. Given the severity of the patient’s low back pain upon admission, calcitonin-based medications with superior analgesic properties were initially chosen. Bisphosphonates, commonly used for PLO treatment, were not selected due to concerns about their long-term deposition in bone and potential impact on the fetus in subsequent pregnancies[17], as the patient was in her first pregnancy and intended to conceive again in the future.
For patients diagnosed with PS, a pathogenic diagnosis should be obtained to inform the clinical use of antibiotics. In this case, the patient’s lack of fever or chills complicated the acquisition of bacteriological results from blood culture, prompting a puncture to collect tissue for pathogenic bacteria identification. Following the negative bacteriological findings, second-generation cephalosporin antibiotics were empirically chosen for treatment, given that Gram-positive bacteria are the most common pathogens in PS cases[18]. The selected antibiotics proved to be sensitive and effective, as evidenced by changes in ESR, CRP, and clinical symptoms after treatment.
In examining the relationship between pregnancy and PS, the literature has yet to identify pregnancy or lactation as risk factors for PS. Although some case reports have documented spinal tuberculosis[10,19] and PS[11] during pregnancy, a clear correlation between these conditions remains to be established. Pregnancy prompts physiological, hormonal, and immune system changes that create a unique, complex environment to protect both mother and fetus from pathogens. While there is no direct evidence indicating maternal immune system suppression during pregnancy, an increased risk of certain infections, such as those of the urinary and respiratory systems, has been observed[20,21]. Consequently, the incidence of potential PS during pregnancy might also be elevated.
The association between osteoporosis and PS has received limited attention in previous research. Bettag et al[22] found a high coexistence rate between osteoporosis and PS, which could be attributed to shared risk factors for both conditions. In their clinical practice, they noted a high incidence of internal fixation loosening following PS surgery. To determine whether this was related to osteoporosis, they conducted a retrospective analysis of 200 patients with PS who had undergone surgery. By assessing thoracolumbar spine computed tomography (CT) scans and measuring BMD using vertebral CT values, they discovered that 95 of the 200 patients (48%) exhibited preoperative osteoporosis. Although the underlying mechanism remains unclear, Bettag et al[22] emphasized that both osteoporosis and PS share risk factors such as smoking, oral glucocorticoid use, and malnutrition. Similarly, studies on PLO have demonstrated that smoking, glucocorticoid use, malnutrition, and low BMI are risk factors for PLO[12,14], suggesting a possible link between PLO and PS development. In addition, some underlying factors such as environment, metabolism, and diet factors may also contribute to osteoporosis in patients. Recent studies have shown that cadmium exposure and nonalcoholic fatty liver disease in adolescents are inversely correlated with BMD[23,24], while caffeine intake in children and adolescents is positively correlated with BMD[25]. However, further research is needed to confirm the effects of these factors specifically in patients with the PLO.

CONCLUSION
In summary, the concurrent presence of PLO and septic spondylitis can be easily overlooked, making early MRI examination crucial. As PLO and septic spondylitis share common risk factors, a potential correlation between the two conditions may exist. Future studies should investigate the specific coexisting incidence and the mechanisms underlying this association.
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Figure Legends
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Figure 1 This patient was a 34-year-old woman. A and B: Lumbar spine magnetic resonance imaging (MRI) and enhanced MRI revealed abnormal signals in the lower L4 vertebral body and upper L5 vertebral body, and the corresponding intervertebral space, which indicated lumbar infection (A: T2 fat-suppressing sequence; B: Enhanced scan); C: After one month of anti-osteoporosis and antibiotic treatment, the abnormal signal range get smaller and intensity was lower; D: At the five months follow-up, the abnormal signals scope contracted obviously and the signals of L4 and L5 vertebral bodies were nearly close to normal.
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Figure 2 The patient underwent an L5 puncture biopsy under X-ray guidance after admission. Pathology showed that lymphocytes, plasma cells, neutrophils, and eosinophils were found in lesions, which was consistent with the pathological changes of acute suppurative infection.

Table 1 Routine laboratory tests and bone metabolism
	Project
	CRP (mg/L)
	ESR (mm/h)
	WBC (109/L)
	PCT (ng/mL)
	25-OH-D (ng/mL)
	PINP (ng/L)
	β-CTX
	OST (ng/L)
	PTH (pg/mL)

	Reference values
	0-8
	0-20
	3.50-9.50
	0-0.05
	30-70
	8.53-64.32
	0.068-0.68
	11-43
	15-65

	This case
	8.43
	25
	4.98
	0.04
	12.96
	62.74
	1.430
	22.21
	12.0


Reference values were for non-pregnant lactating females. CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; WBC: White blood cell; PCT: Procalcitonin; 25-OH-D: 25 hydroxyvitamin D; PINP: Amino-terminal propeptide of type I collagen; OST: C-telopeptide of type I collagen; PTH: Parathyroid hormone.

Table 2 Serum calcium phosphorus and sex hormones
	Project
	AKP (U/L)
	Ca (mmol/L)
	P (mmol/L)
	E2 (ng/L)
	PROG (ug/L)
	PRL (uIU/L)
	LH (IU/L)
	FSH (IU/L)

	Reference values
	35-100
	2.08-2.60
	0.74-1.52
	41-398
	0.121-12.0
	102-496
	14-95.6
	4.7-21.5

	This case
	69
	2.39
	1.51
	5.33
	0.052
	938.7
	3.20
	4.02


According to the last menstrual period, the patient was currently ovulatory with reference values of ovulatory female. AKP: Alkaline phosphatase; Ca: Serum calcium; P: Serum phosphorus; E2: Estrogen; PROG: Progesterone; PRL: Prolactin; LH: Luteinizing hormone; FSH: Follicle-stimulating hormone.
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