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Abstract 

Background: Chronic idiopathic pain syndromes are amongst the most challenging and demanding conditions to treat across the whole age 

spectrum. Despite these patients having undergone numerous diagnostic work ups, their pain remains a challenge to all known d iagnostic and 

treatment methods.Objectives: To study the efficacy of diagnostic laparoscopy in identifying the etiology of undiagnosed chronic abdominal 

pain. Materials and methods: Thirty two patients with chronic pain abdomen were included in this study. The pain in all these patients was 

either of unclear etiology or not responding to the treatment given after clinical assessment and lasting for more than 3 months duration. Pain of 

shorter duration and patients less than 15 years of age were excluded from the study. All patients were subjected to diagnostic laparoscopy and 

procedure. The results were tabulated and analyzed.Results: Females were more affected by this condition and the most common site of pain 

being the periumbilical region. A definitive diagnosis was made per operatively in 28 patients (87.50%) while in the remaining four (12.50%), no 

obvious pathology was detected. The most common findings in our study was recurrent appendictis (62.5%), followed by post operative 

adhesions (12.5%), gall stones(6.25%) ,tubo ovarian pathology (3.12%) and abdominal TB (3.12%). Pain assessment done at 1 month follow up 

showed pain relief in 84.6% and 3 month follow up showed pain relief in 87.5% of patients.Conclusion: Recurrent appendicitis form a majority 

of cause for causing chronic pain abdomen.Diagnostic laparoscopy is a safe and effective modality for the diagnostic and therapeutic 

management of such patients. 
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Introduction  
 

Reconstruction of the maxillary defect remains a considerable 

challenge because the 3 dimensional architecture of the mid face 

serves both functional and aesthetic roles. The ideal goals are to 

maintain a patent nasal airway and oronasal separation creating a 

sufficient platform for mastication, speech quality, and potential 

dental rehabilitation to restore an adequate and symmetric facial 

contour.[1]The development of Rapid Prototyping(RP) systems has 

led to the creation of complex customized three dimensional 

anatomic models with Computer Numeric Controlled milling 

machine. RP methodologies use an additive process of building an 

object in layers defined by a computer model that has been virtually 

sliced. This allows for the production of complex shapes with 

internal detail and undercut areas. One such method is 

Stereolithography (SL), which produces three dimensional objects by 

curing a liquid resin under a computer guided laser.[2]  
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Stereolithographic 3-D models are utilized for maxillofacial 

reconstruction, trauma surgery, pathology induced defects, tissue 

engineering,complex TMJ reconstruction,complicated facial 

asymmetry,surgical guides and templates, design soft tissue 

incisions, assess bony defects for grafting, adaptation and pre-

bending of reconstruction plates, and fabrication of custom 

prostheses.[3] Osseointegrated implants provide the most reliable 

retention for dental prostheses. Endosseous implant supported 

prostheses have been reported for bilateral maxillectomies.[4]The 

present case represents total maxillectomy which is Cordeirotype 

IIIA defect[5]and hence needed rehabilitation and thus a 

multidisciplinary approach was made wherein Stereolithographic 

models were used as templates for the reconstruction. 

Case Report 
A 65 year old male patient reported to our institution with a chief 

complaint of defect in the upper jaw since 3 years along with 

difficulty to eat, speech and aesthetics. Patient’s medical history 

revealed diabetes, hypertension and asthma for which he has been 

taking medication. Past surgical history revealed that the patient 

underwent craniectomy for frontal sinus infection 18 months back. 

Past dental history revealed that the patient was operated for 

osteomyelitis of maxilla 3 years back and underwent a total 

maxillectomy. The clinical examination revealed total palatectomy 

with orbital floor being intact. The defect was totally mucosa 

supported and no bony undercuts were present for anchorage 

[Figure1].  
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The treatment plan was to have an interdisciplinary approach and to 

restore oral function and aesthetics as soon as possible. The 

following case has been done after obtaining the approval from 

institutional ethical committee. The primary task in the treatment was 

the fabrication of stereolithographic model of the maxilla followed 

by reconstruction with a titanium clip on denture.At first 

stereolithographic 3-dimensional prototypedphysical models of the 

skull, maxilla and mandible were fabricated which is as follows. 

Initially, patient’s skull, maxilla and mandible DICOM (Digital 

Imaging and Communication in Medicine) images were collected, 

Using MIMICS software, 3D SL models were obtained from 

DICOM images. This SL file was sent into Mojo 3D printer 

(Stratasys, USA) to manufacture the physical model simulating the 

patient’s anatomy. This process of obtaining the physical model/ RP 

model was through Fused Deposition Modelling (FDM) process 

[Figure 2]. Using the models an acrylic framework was fabricated 

using which try in was done [Figure 3]. Eventually a titanium clip-on 

denture along with titanium screws were fabricated and 

reconstruction of the maxillary defect was done as follows [Figure 

4]. The surgical procedure was done under general anesthesia with 

aseptic precautions. An incision was made from distal of zygomatic 

buttress on right side to the distal of zygomatic buttress on left side 

along the maxillary arch without involving the midline. A full 

thickness mucosal flap has been reflected and the titanium clip-on 

prosthesis placed into the surgical site. Fixation of the this titanium 

plate is done with the help of six 2.5×8mm titanium screws with two 

each on both zygomatic buttress and one near canine buttress on each 

side. After obtaining adequate hemostasis, surgical sutures were 

placed [Figure 5A & 5B]. Patient was recalled after one week, and a 

24 and 50 day follow up has been done for evaluation and 

orthopantomogram (OPG) was taken to check for osseointegration 

[Figure 6A & 6B]. There were no signs of mobility of the prosthesis, 

tenderness or infections seen. After 3 months, patient was recalled 

for prosthesis.   

Using the stereolithographic models a maxillary impression was 

made using a metal stock tray and an irreversible hydrocolloid 

impression material (Jeltrate Type II; Dentsply, Milford, Del). The 

impression was poured in ADA Type V dental stone ((Die Keen; 

Bayer Corp, South Bend, Ind). Autopolymerizing acrylic resin 

(Lucitone 199 Repair Material; Dentsply Intl, York, Pa) was used to 

make the record base on which the occlusal rim was made using 

baseplate wax (Modern No. 3 pink wax; Jelenko Co, Armonk, NY) 

and jaw relations were recorded[Figure 7A, 7B, 7C &7D]. Teeth 

arrangement was done followed by try in. An interim prosthesis was 

made with vacuum pressed thermoplastic material. Final prosthesis 

was made in heat-polymerized acrylic resin (Lucitone 199;Dentsply 

Intl) [Figure 8A, 8B, 8C &8D].The main mechanism of retention of 

denture would be by mechanical method through titanium framework 

underneath and physiologically through surface tension.  Upon 

postoperative follow-up, the patient was completely satisfied with the 

denture, his speech has improved a lot with decreased resonance and 

his quality of life has been improved. 

 

 
Fig 1: Intraoral defect Fig 2: Stereolithographic models 

 

 
Fig 3: Acrylic framework on stereolithographic model Fig 4: Fabrication of titanium clip on denture 

 

 
Fig 5: Intraoperative picture showing the reconstruction procedure using titanium framework. 
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Fig 6: 6A: Postoperative intraoral picture of the titanium prosthesis (2 months follow-up) 

6B: Postoperative OPG for evaluation of the titanium clip on denture (2 months follow-up) 

 

 
Fig 7: 7A- Irreversible hydrocolloid impression; 7B- Dental cast; 7C- Occlusal rims fabrication; 7D- Jaw relations recorded. 

 

 
Fig 8: 8A-Teeth arrangement and try in; 8B- Vacuum pressed thermoplastic material interim prosthesis; 8C & 8D - Final prosthesis. 

 

Discussion 

In the past, prosthetic obturation was the only reconstruction option 

for maxillectomy cases allowing immediate dental restoration 

without further surgery, but it had problems such as instability, poor 

retention, oronasal incompetence, discomfort of wearing a prosthesis, 

the inconvenience of removing and cleaning the prosthesis, inability 

to successfully retain a prosthesis when the defect is large or when 

dentition is lacking, and the frequent need for readjustments by a 

prosthodontist.[6] The advent of microsurgery has permitted primary, 

single-stage reconstruction of these complex facial defects.[7] 

Because maxillectomy is an uncommon surgical resection, very 

limited evidence exists regarding the best reconstructive procedure. 

As a result, controversy remains as to selecting the optimal method 

of reconstruction, and rehabilitation. 

In the present case, a postmaxillectomy defect with an oro nasal 

communication was corrected using titanium clip on denture 

prosthesis with the help of a stereolithographic model. Research 

about Stereolithography (SL) for 3D applications in diagnoses began 

in early 1980s, when Hebert, Kodama and Hull worked on the 

concept of rapid prototyping of 3D objects using light cured resin 

and laser light. Hull developed a system for automatic fabrication of 

detailed acrylic models calling the process “Stereolithography”. The 

first stereolithographic apparatus (SLA) was introduced at the 

Autofact show in Detroit, Michigan in November 1987.This SLA has 

widened prosthodontics applications like implant prosthesis, fixed 
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dental prosthesis and complete dentures.[8, 9]Stereolithographic 

apparatus (SLA) consists of a container filled with liquid resin 

(acrylic or epoxy), a movable elevator platform inside the container, 

an ultraviolet laser with beam focusing optics on the top and a 

deflecting mirror system to control the laser beam.[10]The 

methodology of stereolithography in process has been detailed after 

analysis of various case studies. The various steps involved in the 

process includes; acquisition of medical data using digital imaging 

like CT/MRI, creation of a 3D CAD data, manufacturing of an 

medical model, preplanning of surgery on the medical model, 

followed by actual surgery. [11] The CAD model of the anatomical 

part to be created is cut into a series of two-dimensional slices and 

this data is used to control a laser beam which draws each slice of the 

model into a resin model. The photosensitive resin is instantaneously 

cured to a solid where the laser beam strikes. [12] 

Barker et al. conducted a study to determine the dimensional 

accuracy of anatomical replicas derived from X-ray 3D computed 

tomography (CT) images and models which are produced using the 

rapid prototyping technique of stereolithography (SLA) of a dry bone 

skull. They found a mean difference of 0.85 mm, with accuracy 

ranging 97.7–99.12% between the dry bone skull and its geometric 

phantom and concluded stating that SLA models are accepted for 

clinical use.[13]Likewise Choi et al. performed a similar study on 

analysing the errors in medical rapid prototyping models and 

reported that they found a small error percentage of 0.56%, which 

was deemed acceptable for clinical use.[14] Mehra et al. in their 

study on various case reports to assess the feasibility of the use of 3-

dimensional (3-D) stereolithographic (SLA) technology in complex 

maxillofacial reconstructive surgeries concluded that 

Stereolithographic models can be used for complete facial 

reconstruction, trauma surgery, correction of post-traumatic defects, 

mandibular tumour surgery, mandibular augmentation and for TMJ 

reconstruction.[3]Osseointegrated implants provide best retention for 

dental prostheses. The physical extension of the implant-supported 

denture base is not as crucial in gaining retention and stability. 

Endosseous implant-supported prostheses have been reported for 

bilateral maxillectomies.[15] Use of endosseous implants is based on 

viable bone capable of remodelling and turnover. Identifying an 

adequate residual bone bed for endosseous implant placement may 

be difficult for patients with a bilateral maxillectomy. Suboptimal 

implant angulation and compromised access for prosthodontic 

procedure and routine maintenance also limit the application of 

endosseous implants in bilateral maxillary resection defects.[16] 

Earlier, a maxillofacial surgery and prosthesis were planned using 2-

Dimensional (2D) data like radiography and photographs, which 

limits the appreciation of movement of bone structures, exact 

dimensions of the anatomical structure and the extent of disease. Due 

to these reasons reconstruction of a surgical template would be 

inaccurate. So, usage of SLA for preplanning a surgery and its usage 

in making an accurate prototype model of anatomic part for 

reconstruction of the structures helps in providing a benefit both for 

the practitioner and patient satisfaction. Other benefits of 3D SLA 

models include: direct visualization of anatomic structures, surgical 

guides/templates, designing incisions, surgical resections, and 

assessment of bony defects for grafting, adaptation/pre O bending of 

reconstruction plates, fabrication of custom prostheses, wound 

exposure duration, more predictable results and as an educational 

tool for patients.[3]The present case represents a type IIIA defect 

according to the Cordeiro and Santamaria maxillary defect 

classification. [5] In the present case, since the maxillary defect was 

totally mucosa supported and there was lack of undercuts for 

anchorage. Present case is the first of its kind wherein 

Stereolithographic models were used as templates for prosthetic 

rehabilitation and a titanium clip on denture was fabricated while 

osseointegration was achieved. After various above mentioned lab 

procedures final prosthesis was delivered and patient satisfaction was 

achieved. 

Conclusion 

SLA models have an important role in contemporary oral and 

maxillofacial surgery. As illustrated in the above mentioned case, 

they can be utilized in a variety of ways in the surgical arena. They 

are a useful tool to assess traumatic and pathologic defects requiring 

complicated surgery and reconstruction. 
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